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t tC J: y ; mS*®Jfl*lC# — ;5::*:^B-«C0 a - -r y K *>yng^ss« 
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3 3 0^P^R^S<DS&frT(C33t^TpH^*}5. 57^SpH$*)6. 

(6) iag©:g14 

pH6. 0. 6 0 ^® «J#(0^(«|^T te (t SSSiaS^SS^ili*) 4 5 "C Ja 
1 0 T i:: S . 

( 7 ) p H ffijtii 

4*C. 2 4 l^ia«J#0^fefi|=TfCfc(t SSS p Hi^^ p H 3 . 6.7^S 

pHiiitjio. ooiEffirtiz wr-So 

( 8 ) N 7 £ / Ki? ?IJ 
15 N - 5^1^ 7 5 y KE^ij (i: L ■< V D > - T 7. ^ ^ >m - 'i^ V 

> - /'C U > - 5^ □ -> > - t 7. 5^ V > - T ^ — > - P U > ( iH 5IJ S IC 

;t'3->ji.^^^WUTt\'5^;u=]-:;^fi^jgAi3iU±(^^S. Px.fi, 
25 /t y — JT. . -f V -7 h -> V ;i/ h - X if W ifU tc ffl o e> n -5 . /"^ y - 

7. ^ p Si -r -?> (CIS > m7L\t. :fji^'p>'S:mm7h^mi.rz^j. zfji'^>^ 
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If — tT^''?-y"7-f-t::^ (The rmoac t i nomyces) a — 
7 i ^ -if'i>^:i-ZfJl^'^i--iL-V6fmutc y . A h - 7. tZ a - J\, Zl 

5 c -r y -7 ;u h -> ;u T h - ;^ ^ n © -r s . ^ . zf > iz 0 ~ 

T 5 5 - If <!: ^;i/^:^---bf ch ^[^Bf fcf^ffl ^-frirtlJlc^S? U7t tJ . 7 5 P 
^^5=->^tyUU-'r>€:»l®«i'fbgia-7S^--k'TJ)n7K5i-flSLfcy 
. . iVV V ^) :^ - 7.\Z a - if )V=i ^ -M^ $ U . ;i/ h h U 

;{>«ilSL<, J:yMSU<li, 3 07^S5 0'Cf+i£CDiag;&?fflUt>n'S) 
20 „ SJ5&pH(i. pH3. 67^£9(73^Btclii|-miiJ;<. 

ch liEit izn^ LTfe y , g e*) <!: r -sp^Sf&oji^TtDmfii {ci y 
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HS, O H S'l' 5^ >3Sffi<ai!&lC,fc SffitJg, -f :t >SE»* ^ A i7 □ V h 

10 ^ - . 7S^m.:fj ^ h ^ ^ y ^ - . v :h ti a ^ 

\-C^'yy^-i3.iL(D:h'yA^u^ h (fy ^ ^ -{z^^^m. 7 ;H3 - ;u 

-2 3 7 9 9-^iJ^«[X(it$B§IB5 8-7 2 5 9 ^ ^ <t^miS. E \Z^7ji ^ ia 

. ^®i^:^5e. isgeifrito t\rno:^5t t)iiB:JSfflr -5 c 

25 i*<T'$-5c 
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iUT. ^mmmvii, z tt> ^u^^^m^j . rw/w%j ^ r%.j t 

X -zn^ilJSSL/, -> ^ y«S!{p°o <i: -r -5, C Q -> ^ ^ 4* ^ S . M [C 

m^mm=S:^m^m.vm A 0 %i;i±^ micms l < ji 5 o %ju±^wr 

tBL. mPili, Sg|i*J4 0%7!i£9 0%]S*ltE3i^7Xi§jS<!:L. cn^BftS 
«5(Ci:U. 0 . 1 T^S 2 0 % ©e^S^t^ft'. iaiS««-«T^igg 

•r'5^;^4- 'y h^Miir^c mvimm ^ ^7KiK;rB^»7Xierp€rBai$ ti- 
15 -sii^izci. -fifefltjcfi, ^ijm'mm. m'^m-ccoiitt^m^^t^mm^ 

I^^B^SB7]c|gS(i, ^4^E9^57^S6^7)cierB€ffii7KXf*|£ig$1+Ti!J 
25 ig^ UZifferoS^^f ^S^t: 5 C i "foJfeifrjrUo ^fc. S URiSli ffi < . 
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n^^izm«t>xmtirci^s$:'S:^mu. s^mud t i^mmiz 

^ ^ >mu^ tmmvx . ^m.n.^^itr^zt'^mn izmmx^ ^, 
MIC, T 7 - iL a - -t^ ju zi -> ^ - -if iz ^ T nmm iz6f m i tlU 
o :: t 6 . mn mM ux ^^Mfif^ izmitissnsL^ tii' . ^fc. mt^mm 

(z J; ^ T =b ^ M S-ti iz< < . Am^i^z U tz < i^nmnt \^X iitt^miz 
1 5 f ij ffi T' ^ o o 

^ , t K □ 4^ -> X 5^ ;U X ^ - 7^ . & 7t^ 'J b' — Jl^ e □ U K > 75: 1 
TKKihtt. ^feKSihtt. O SI O S tti Bft 

±14. iiBiPtt, if«»^<tRfiihi4, ^SM^isRSihia. mm.^itm±m 

rj: £ <D ® ^ CD 1i S € t :i: in U T O -5 . 

Mi^aiMaij. sii^efemsj. sHekmsij, gi7KR^±sj. siei^ihstj. 
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ihffj; Scm.m\..mBm. nmm. m^itm^ut tux. ^(o^^x. 
5 {^i^o^ntLTit. m^^^u. mvskn. m'^m. m^m. ^ 

=¥.•> V y;ut''h-;i'. v 5^ h - ^ 

t K a ^ ;u 3 > , 7.Tt: v K s o - V □ -> ;i/ t' ^ -> K . ^ * 

> tin^^. ^ V ^Ji^ 'J ^> . V - X' 5^ > , L - T 7. /'C ;U ^^Jb - L - 7 

fc. 7=^7>KU>. ?L ^ i: CD i f> l@ M SiJ <!: ^ ffi ^ -5 :i <!: t) T- 

^ ^ o <h y (t . X U 7. U h - ;u . =^ -> U h - > ;i/ h - ;U Jtc if <^ 

20 7. y 7 Jx K jslU -i^ ^ n - >^ U t (D i ffi3Z.(i2S];i±cDS-H-i*g-H-i* 

*4«i:^JtfflLT; <£*nu--H-i*j|si3z.(iy-rx.;/ h i^nu n t X »m 

IZ ?ij ffl f C <*: T ^ -5 . 

\t. ^O^ST. 3Z. glC D T . liMSJ. ISJBSy. X li ^ ^ SJ if 
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6.1*. iSi*, el*. 5i*6:i:©fteOMi*€ Wf -S^SOi^Mtct < ISfo 

® I* efe m . a£ O (i fi. S afe ^ 75: if t ^ ?|J (c fij ffl f .^ ^ „ 
5 mxit. S;*. l»5^Sj4v i*iif, ?»5l5J*niv t^*-. tAUfc, xS> y 

4^ i' -f -;S: if (DS-ffi>¥m-7-, T -< 7. 'J - A . -> 
I' h rj: i: ©zKm, :^^£D -> □ y 7^^. JiK g >5: £ O -> □ :^ g| . y 

h3i. i^-^A, ^-VU-K. ->□•:/ m <»: W S ^ . f?m<D*ll 

20 x^asi. ?i«>S(t. '^^fcbS. =F4fcs. ^ ^ ^ ^ z>mis.iLpm^^ 
. tz< Aj^(om.. ^%m.(Dmfs.ii(om9^<r>m. /na. - -^l - u 

> >f#r«c di'rojsm^s. fLiiis. mm. mm. i?^©)£is. sis 
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, 3=17. ^mtS^n, ?LKI*:*4. ?L K ® gk i|st 75: i: <^ » tfc 3i4 

5 ^. h''J>^ffJ. 7 £ y K#=&ft3tst. ^:^5^H^ffi, ;^^^p°n«:i: <^S- 
fC f ij ffl T ^ -5 . 

^fc. ^(Dffe. g^. 11^)5: t'© fig 1*10? ;t«> 05 13 

3^. f|3|i4«:<!f<Diit»14^ |fi]±Xfi* □ U - € ffiSS $ ■& 5 «: <*: O g W T« 

10 ffl r -5) i: T- ^ -5. . -?-(Dffe. t5'/\'=i. PiE. 'J'^^i^U-A 

a »j . m^m t i^T . m (ci^ s s efe a »j . s s m i: t l. x ^ w ^.u ?ij 

I 5 ffl T € -i) „ 

tc W ?'J C f ij ffl T' # -5 . M ^ li , > ^ - 7 i □ > a . -< > ^ - ^7 X P > 
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. JDlzST.'rn- Jl. h 3 7 X P -;U;S: ifO tf ^ 5 y^WjSE. EPA, 

DHA. 7^^\^>^uii(omm.T-^mmfQim'SL{t^(DJL7.^)lmmi^ 
-fvT5^--e. <fjvh-)--M. ^ ^ - ifn tomm^mm. 

y'lf-yx^^^. =E^cDmx4^^. t'^omx^^;^. uXojjKx^^;:;. 
^ ^ a , -fbis a , E m a TS: <i: € § a iz it T- ^ c 

W(DSajlK±. mSM^t£IW±. B&ms*?<blWJh. ?l<t*«gl©SS<b/J: 
#®>g14]S'J> fe^, 7t^;U^>81, L'^5>SI, fi|!feix=fx, 
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m ' istmm. myf ■ mmm. m^m. ^u-hsj. mm. Ts./mm. 

ms.m9\- mm.mmiii. mxit. it i& s, m i:iis x p — va^. ^ 
5 u - A . nm. ;u , mm. ^ - x h . o ^ o) m si x- . s it A/ 

M^l^mU H<Dmf^mitm.&. h □ - -> a > . 7 3^ P - . ^ ^ 

oAfiiiL;-fi. gjfi. 7. tn H (DmMit^ S, . it I&tK. is-'^iy*?' 

-lb *£ *4 ( -fcf 'J - tfc e - ;u :t 37 ^ < :^ . -b" 'J - .S^ # t y M , ^ - x h tft 
ife U jjfj L;S , ffi^^U t') . ^7 b > V > -5-" ^ ij - A , =3 - ;u K ^7 U - A 

. 7:?^? — ->x — f>y^U— A. t:?^ — vx — t:>^''37:i--A. 

b V X - ^7 'J - A . itmmi&. < \z - Tf ^ ji. tj: mmitm & . y r 

B ly (mik. <P ') - L.^. 11 4' if) . ^ ;U * A /\' 't? ^' - , 

20 t*-/'?'t7y — , Tt^r 4- /N°'t7 t i -A/'J't? — . p'-i77->:^^ 

7<v-\'K'!7> 7-t'^'J-A. -7X^7. HM, ^oif^biassj. Jiiio:, 
«1 it %t if (75 > - •J? 7 •> 3^ Si B°B . # 7X s mmyii. t» ^ S tK . :r - 7^ 
=j -P > . /< 3. - A n P > :t - K K -7 U 4- if 0 5? # <b Sa a , B Bllt <7 
25 'J -A. B^ltP-->a>, B'^Vf-t-<)\'. B^(tihtf)^7'J-A. 

It it P — -> a > , B «Ht ih tf) :^ 'f ;u Tj: if CO B m It • B ^ It it 46 <b «S £ 
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. •7-^3.7. ^T'-f+iTs 4'->rJ^^"^-» ^^^ju^yti-. x•:^> 
^^li. -7 ^ ;^ ;i- -> n ;5: (h't^PE-fbSS. A ^ V ;P h . 

. mmm. m^m. .i^m, ^nm. ikwrn^ /-^x^m. 'j-y- 

10 r -5 :i ^ «<T-# SffeOfi£5J-^aT «fc iJ rcKE'< ^ t . ;*Jii5Si:UT 

IMx-li, T7t<*'Kj6, 7-t>h';*, ;i-»J-:7'}4. zf^j*. 
•7 - ;4 s . S ;4 . + ;A . - -> ^ ;i . t "7 -> . IS SI «t' O <S 
4^0 ;4 ( ^ iS T- }g ) . ^^^m. i' v- Bt , - A ;4 . ^ ^ P 'i' if © H 
ifefll (mi^T-mH-) . 5>i^;4. 5|3||;6. ^ - h ^ 

15 {f t> ti -5) o 

*^B^T'#iifflT# -?> □ r!? «I <t LTIS , ■f5iJ;^li. :;t^ /\' , tiJ\^i-t? /-^ 

pt?. =i^i'>'-7=';^PC'/5:d:©ii!ie5t£p^7, v' is fifiigjfe. s 
yao. mno . =p J > ts. i£ (OWi^^^u o . =E > > u o ts. E (OtS.m 
■S p ^ {f e> ti -5 . 
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. :t \y A 7 =1 - Ji' . ^ ^ - ;u 7 □ - ;u , 5 / u > 7 ;m - ;u , 7)c 

7t5ux5^u>^^U3-;u;5:<if(^^IR7;ni-;u ($-fiE7;H3-;u^#t? 
) . x^/-;u. 3^n/iy-ju. >f v 7^ p /t y - ■ir^/-;!/. 
u > ij □ - ;u . zf a t: > U 3 - . U -fe U o fitft 7 

10 t> n s . 

. 7>7^7U>^y5^;U. :77^7U>K=iUX5^'JJU. mmzi X-t^ V Ji^ 

7" u ;u . s u 7. 5^ > ^ a 1/ X 7^ 'J . /t ji/ a 5^ > ^ □ u ;^ 7^ u ;u . 7^-7^ 

7U>^3l/7L-7^UJl', 1 2-tFP^->7.-7^7U>KuUXx'JJl'. 

5t- ->;u. u -r > ^ 3j- ^ T- ;ix K T= -> ;u . ^ y u yfiifl^Ki- V 

25 KTi-h'J'i^A, tH U 5i-4^->x5^ U>5 f> U jl.x-5^;UgS^-:h H 'J A. 
^ 'J 5^ 4^ -> ji^ u> ^ o 'J ;u X - -7^ ;U5S^ h U X ^ y - ;u T 5 > . 7}^ 'j 
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I -jux-5^;u y >ae. 5 □ -< ;u-y-;u □ e> k u ^» a. -Vi^i&mftfi 

i^-*f A =i •> > h 0 ^ y - JUT 5. > . i'*>;4fltflftK>5^;i/t5"i>U>:^h 

^>-*f J\,Z1 -O A. ^^it-^J- ^) 'J -O A. m<tT JUdf^ JU-f y df. y ij 
— OA. \i '> JU ^ JU 2 - y jL y ^ -> X.^ JUT >=E-0 A-^ ^ 

V'^A. =^0 ^) JV'^ :^^JVT S. J mW.'^^ ^> . 2-TJU=^JU-U-f3 
10 JUTfidr iy >■ ^ JU - N - t: U •> Ji^ JU S. -^T tj - 0 A ^ ^ -i > d 

. ^ y ^ y > ^ V t' > s t / U"f > ^ V t' ^ > . -> 3 fl& as 
15 ;i/7Sh', y ^ \y ^ >m7^ V \y > tj - ju . m,'m. ^ u x 5^ . 

?LK-t:5^;i/. *J :t ^ -> \y > iL "f- JU - JU . 7t^>Jp}-^vX5^l/> 

^^'5^;i^7ix;ux--r;i'v 'J > V ^ ^ •> n ^ > y ju 

y \- . =E: y O V >m7\i *J ^ =^ •> JLy^ I- > y JU ti ^ > . =t / 7.TT V > 

zo y;ut;^>, -T^h^^^-U'-f^KTHU^t^l^i^x^^u^y^ut'^^h. 7^ v ^ 
4^->X5^U'>'ty'i>i6, 7Hy*^->X5^U>S<btV->;4;5:<i:©5^-r:i- 

* ^ 0^ T f iJ ffl T $ -5) fe ^ .i: b T li . ffO ^ . T -7 5 > 7. . X U □ -> 
> . □ - X ^ > . T «y K a K , - 4^ U K C , U V - ;U U <y 
25 K. P-^S^. yjUT^hl^-^^U-vK. X3j-->>YS. 
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Jl^m^m. :^ P/E 7 ;u :t u -t ^ > s /t - > h ;i- u > v . X u X n 
v^SlNA. ^ U > I if ©mfe^ -^l/^fe^. ^-h^v>\ V> 
ii-;/hxn-. 'Of^vvxp-G. •:^:7h-J^xp-s» 

X P - A B 75: (DUfetJ' - 77Xht5^'J->FCF. TUlf 

5 ::i>">7 — V^'J-^F, 7-rh^^'J->SFi|. Tf^h-^P^'J-^ 
B -JU^fem. 7 'J U 7 > h T'-'U - F c F , 

5 > , > /\° 7^ > h :7' ;u - N A , /^o X U' > :r A - . 7. ^ > 

mmn. ^-tjws-y. unt:^, ^^p->>>5:<»:cD:fjP5^/>r Km^^ 

15 ^ V-lk^m. U ^ t' > 75: t'fc7 ^ .t' =]5^--jU, T 'J -tf 
->P->;5:i:ro4-/ i;i±<7)<b^^ wm3H$;**^lf b 

i:UTIi. mx.{t. D^S. S3ffi#, JSJiS. gt3i#rci: i: A^^lf e>n5 
o 1i!|*l1±§!tst <!: UTti, 0iJx.fi. 7x;^o^. 4^ r ^ x 

<D S ^ , ^ /'?^<D7E.P-XT'J-0?tffi3Z.li 
25 •< A(D^;5:<!: *^e.7KMm^S)a:i: J: T^etl-SSffil^O (m;4 
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> ;i/ 7 ;i/ □ - , jb^^ju, ->h^-;u. -> 

5 h P □ - -'U , 5 > 7 t h* . X h ^ =f - ;u V X 5^ ;p /-c - U > . 

^ u;tlB^#^sj^ jpjfflf 5 c <i: t)T^'5. 

; TJi. ^ij^tf. i^f^y-ji/. UT^y-f^K, a-, ^ - . r - ti n 
15 -ry. C n 6 <D^^{*;S: if K> t'^ £ > A IcE-r « -ft^ij^!), 5^ 7 £ > ( t' 
iJ' S > B , ) . U tK 37 ^ t; > ( t' ^ S > B 2) , t' U K -> > . e 'J K ^ 
■tr-jU, tru K4^-y-5> (i-:^±t:^£>'B5) . cnetD^^#te;£<Dt' 
:^5>B{C/S-r€><b^%^ L-7X=3;Ut'>K-^. 2-O-a-D-^ 
;U □ -> ;U - L - 7 7. P ;U t: > K $ D to <i: r •£> U P -> -'I' - L - 7 7. P 

20 Ji/ h' > K , L - 7 p t' > L < li 'J p "> - L - 7 P 1' > K 
(D7 >- )\^itmmw («|J« ratiStStf^ £ V c J ) , L-7::^p;ut'>'K 
8gKx;^7";U;a: £ <D L - 7:;^p;Ut'>K^Sf*^^i:if(Dt'^'£>Clc/l-r 
-5 ^ , X zf :^ ;u 7 X p - V p u- * -> 7 X p - . c ti t> co 
S®(*;5:<»:(^ tf :^ 5 > D izJi-r -S^b^l^!!, a-. /3 - . r-. St^tf- 

25 hP^xP-^U, a - . /3-. r-. SLl^5-hP.hUxy-;U. CtL 
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* ^ Bfl T- jpj ffl T' ^ i) *i 453 a t±i !|$5 <t L T li . ± IH T- 51> # I* t L T fij 
TPXtfiHilfe, -y-^UfyftlHite. 7v^?/<atti!|«!l, 7 7H*"Kttai!tei,.'< 

=7 0 v-mtam. o -f ^ 3 't' tB !t«3 . p >^aj±i!|«3. :t 't? /s ttad!t?!i 

**PttitJl«!i. XxfTtttiilS!). -trP'JJtitSife. ■t>:?'jatil!B5. 
^=^Qziiym\hm. ->v>ttili153. /N^^hXtttiiit^D, ty^rttttJ!!^, 

, . M,^atti!fel. jS,^»ttJ!f^!l, 'J>zriatt5??!), b^->lftitJ 

^ U 5^ ;u U 7^ > 3S: II *^ t> <Z) m (II it ^ 13!} t' A« ^ If t, n i) . ^ 
T' fij ffl T' # i» 16 a ai 1$!) (b L T 14 , «IJ ^ . flfe ffi ft tii ^ (f ^> i, „ 
3: ^ BJ T- fij ffi -e # ^S* ^ ifjg X ^ X t t T . -^J ^ IS , P S X 7. ^ If 
^jti-Sc ^iSEJgnfflffifi£!lS3l^fcL^T, i§,mti.X\t.. EJi^ffl*<ffi^ 

* B^ T- fij ffi T' ^ SI ^ una UK L T 14 . mTLit. ^ T i ^ S 
#S?x^;u, /< ^ V ^ 7^ ;UT S / S E# K X 7^ ;u^^ V ;n T ;Us v 
^^i^- — /'?^^h^v^j^Kx^ju^^i/;ux::?.7^;u. 2 - (2- 
t K a -> - 5 - ;>< ^ ;u :? X ) ^ > 1/ h 'j 7 1/ — ;u . 7^ 4^ v ^ > V* 
v*>, t7P*x>K, '^p^x^gixf^^u^SrP*!;:!- z.ti t) ib ^ ifei (Z) K 

^ CD 15 *^ . 5 - -J? P □ O ^ -> ;u . T X > . V h V > if CD SSI ^ ^ Ji 
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' [3' - [ 2 - ( 3 4 2 >- 2 - 
ji'l f^TVU-^/Aa-y^rK (giJS r:/^h->j ) . 2 - [2 - ( 

5 3 - ^Z/^ - A - ^ - 2 - W > - 2 - ^ tj ^ >) ^5^>] 

-3 - '\:^5^;i/-4 - >^>U5^Tyu-'^A3-^'r K ( «|J € r e n 

>J ) , 6 - [2 - [ (5-:/P^-2-e'JvJU) 75^] 

- 1 - X5^;u - 2 - tf □ U ^-5 A a - ^-r K (SiJ€ ) , 

2 - ( 2 - 7 -tj y b:-JU) - 3. 4-i^^5^JU-::*-4^-y-i/U-':7Aa 

^ W f S =fo 05 CO ft . ^J;^(^. )&M=?-my a tlJl . 7&:^=?-my'^ }\^ . S:-^ 
=r^':^ 7- )\^ . iS^^K K r v Jl'. / ;U t K □ 7 U' > K (SiJ€ f 

15 N D G A J ) . 7?' t K □ ^ •> 7 ^ y - ( siJ s r B H A J ) . 'jy 
7=- ;u t K □ =r -> h ;u X > ( ^ij s r B H T J ) , 4 - t K □ =r -> > 5^ ;u 1 
-2, 6 --x^-->r u-T^^^^u^xy-ji'TSbj/^iccti^ofk^itejco 

07x/~-JH®. Sm#K. yJUt'>^, ■y-U5^Jl'K, fa c» K ;5: «»: (7> K 
Si ( o rn ti^oJ^Si^: a ti ) . ^=¥V-^nnyjL>. t'5^5^/-;u. 
v^i? p p 7i >'J5:<t:(D/NP'^>'fte:^7x y 3, 4, 4' h U 
25 P P ^ ;!//'(- U K . 1? >'7'i^l^>m'^ y Jl-^ y -JU7 5. \^Uif(D7 5. 

H SI . ^ -fb ^ > -y-' ;HJ A . ig -fb ^ > -Ir h — "5 A . ^ <b -r-' ;^ U — A 



wo 01/90338 PCT/JPOl/04276 

38 

is-Eo Af&T > ^ — 0 Jxit'^^<r><it. □ -> V >. 1 - /N'T 

>' P 4^ •> t: U V > - 2 -5^51- ig<b U V/5^-ix^, ja±co<b^«!i©^ 
* ^ 0^ T fij ffl T # -i) $IJ ;T • ;N a filJ t U T f± . ^ <t T ;U i - C7 A . Jg-fb 

^ p;u t K hss;5:i:*«p(f en, mmmti.x.it. m.?i[ts ^>v- 
If ^> n s o 

> - h - Jl' . 4^ U h - v'l' , T ^ t' h - Jl' 75: i:' (O m 7 )Vn - t y 

;up>M. □>'KP-f5^>6S^. -fe;up-;u, -r^rxh^^ 

20 Z>« ^ (f 6 n . Z S y K <i: U T IS , ^ U -> > , -fe U > . h U 51- ^ > , 5^ P 

;>;^x'r >:x;u7 -f 7;u4^^y □ 7;u4^x>. Uv>. 

25 . XlT^'S-iy-y . ^JU — ^>. T ^ - > . A U > . P ^ -> > , ^ V P -> > 

. 7i-;uT5^>. h'jyh:7T>, yp'jy. /3-7 
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© jg ^ If e> ti 5 . 

)\^u-7.. :h )\^i\^^=ir>' yf-^ )Vmn. T JV^ n \:i U > ^) - )\^ ^ 

u=^-V> . ^T'p^y . t}-^^ T Jiy S. i£^^>. th'P4^-> 
y.a \:f h V y- ^ )U7 > — O A ^ a V K X - -SP ;U . ii-Jl'T Jl'Zi 

-A. tK U tf ^ -JU e P U K > ^ ^ V 7 ^ V Jl'i^zf- \- *J O A . T^tJ i^^JU 
10 y- ^ ji' iL - ji^ . -> t'xjujK u -e-TS^h'OyJcSia^i^^. *g<b 

© ;4 ij' If e> ti S . 

15 .t: < . ^j^if. is#a, ^iP. ijifg, )ifi. mm. &L^. m^. m 
m. mm. }*a. mm. miitfsii£<D<i^^(D:fi-:iit)^mm.mutL^. m^B 

^mm t UT . mm^mrz ij . mm. o. i .t y u < i^:. 

JUT. mssiiz^ vmrnizmmr 

25 «!i (ssss PT-t^-ta-xhj : Tt^ t t'-;u«;^^f^±ssiji) i. sw 
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tK^ 0 . 0 6 w / V % . BIE^V ^4-- ■> -5 A ■ 7 Tki® 0. 05w/v%& 
t;7K;5>6)75:^)Ki*;i§*fe€:. 5 0 Om I S = ft-7^;^U{C10 Om I Atl 

ifak:X7f^Jl7.C9 (PERM BP-7 1 4 3) 2 7^. 

5 2 3 0 r pmT4 8 Bt S 0 K ^ S Ig S U ^ . S 5^ S U T M f*: ^ 1^. $ 

10 . t: V 'J > t7i^ tCOmm (^MttTe : 4 : 1) . gsi/iyu-><!:UT 
. 7;i^i:^U — h D'4^--t';U'5'*;i/6 01l (2 0x2 0 cm, >JUi>ttiS 
ii) 2 igjgP3t- S U :^ -IT'JU-Se P -7 h 7 ^' - (lUT 

. TTLCj tB&iEt--5o ) ^rT>:j:t\. ±5t4'Oi^g€^g|UAc. ^iH 

15 m^=t->yjL — ji7^>-T-*j>mT'^^UTm^tz:t:i^. r f m 
7 5.>-7 -'J >}ii-vmi^(Dt^m7tn.mm.t)^^iii^tirco 

4B#HiiasLx, ^^t\T. 7)cK^t:^^ufATpH1 2izii^u. 2b#f^ 

'f:t>'3S»^Bt !r^'fi'-r3j->'PK2 1 8J1 t. irWA3 0 
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«55C^fttiajt) T'wmnst^.u. mmmi&i^tt^. x/^?!? u-^ -Tsgis 

m ^tircmM<Dmf&=S:Mj&mi^^ b ^ y ii;iT . thp 

5 LCj tBSIH-rSo ) X-m^ft t :i ^ . El Jz^-rJ:5lw. jgrnu^FBi 1 

9 9. 9%J-:i±Tfe5C<i:X?<2|9JPflUfc.;5:fc, HPLCIi. r 
i/ ^^^V <P 7. (Shodex) KS-SOl^^AJ (BBSl^Xttit 
ifttiSig) ^<DSaj^f!}=«!: LTI±. * ^ A l*J jgg 6 0 "C . iSai 

10 UT07k<^3lEi$^ 0 . 5m I /mi ntU. JgttJStlS^SO^tttJ 

(i. ^mffiJffit ITR I - 8 0 1 2J1 (mV-^ijC^ttiSii) $fflt\T?7 

s fc. M 5t :^ ^ V t ^ - • TWU V > ;i T- ;IJl S U <h c ^ . (O S it :^ 

15 U p 



#FS7t1£5IHO<iiife¥f 
URM^^ff (il^, FAB-MS) Ufcd:C5. Sm3a6 4 9(^:/Ph> 

mrc. m>£tZf£^T. SJiEK^ffl UTJDTk^J-P U. :^ ^ P T h i?^ ^ 
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<D t(Dmwi^itm\^fLt ira-ntf7> • ^ - ± ju - ^t-y ■ /'^ 

5 -f7j"^5y^h 'J — (European Journal of Bio 
chemi st ry) J) . 6417^S648M (1 994#) ICl2iS5 

tlx [.^^^^mTti^m^mn i-*)--f^n {-*6) - a - d - ;j^;uzi y 

->;i/- (l-»3) - a- D- 4'';i/=lbf^/>'JU- (l-»6) - a- D- 

^jmtr^yvju- (i-*3) - a- D- ^^i/nbr^/v^/u- (i— } 

. if-^ ^ a {-^6) - a- D- ^^;i.3b:5y*>;i'- (i-»3) -o-d 
- ^ y -> ju- {i-»6) - a- D- ^^ju=it^y->;u- (i-* 

3) - a- D- i?^;uzit:^y - ( w } x- & ^ :i tt^mm Ufzc 

15 ^ K 3 /\' X ju ^ • □ t' ^ c 9 ^ (^) a - ^ ;u h -> to 

mm) 4. ow/v%. pettttji*! ms>^ rcr-y-ts-xhii . Tit- 

20 v%. U>K-:^hU■5A• 1 2 7Kigo. 06w/'v%, SS^Vi^'^. -> 
"i>A-7;kigO. 0 5w/'v%2iLZ^7K*^t>^i:«S>jS4*iSife^x 5 0 0ml 
g = l^7^;^=3lZl OOmlfDAtl. 5i-— h^'U— ^^Tl 2 1"^ 2 
O^FaTMSt-. /%&iyX s /'C5^;U7.-^Pt'7>7t^;U7.C9 (PERM 
BP-7 143)S:gaU. 27*0. 230rpmT48^F^iaeii^ 

25 ismuxm^^m^mrc. 

§M3 0 L(D77-P*>t$'-ICffilgS<Dti^,ti5liiflfi£c0igtlil^i^2 0 
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LAtlT, *PI^SE®U. & LX 2 7 X: t Lfzik. Sm^iSl v/v% 

^mmiy. zTCs pH6. oT^MB. otz^t>-z>z>\ Asmmmmm 

<a/'mlT^iJ. ^iL^^i-^ (10, 000 rpm. 3 0 -i^m) UT[h14K 
5 L;t±jf I*J 1 8 L <^2|s:pm;S14(*if!<3 1 . S^fi/ml 2 6 . 

9 0omfit) TaDoTt. ;5:fc. *S^/1&14(i2J:(D<i:^ilcLT;I!ISUfc. 
EPS, A / - ;^ € igS 2 w / V % ;5: -S) [Z 1 0 0 m M i^^is® jg ( 

pH6. 0) izmm^itrnmrnrnt Lftc -e(^>sMjSjso. 5mMcp 

15 ^. 

H SI 4 /\' 5^ ;u ^ • a a 7. 7^ ^ c 9 t)^ ^ <D a - ^ y-^ )\^ h JU^ 

mm3-^'i^^Hrztsm±miif^ -i s l ^ s o %$&^w,m&X'f^m i^x 4 

20 "CT 2 4 ra^ttJM Ufc^. ^roJ£VTi3tiit!fe€jS/b5i-g6 ( 1 0 , 0 0 0 r 
pm, 305}- TbI) UTlHliRU. 1 0mM'J>KS®jg (pH7. 5) IC 
|i)<g®)KlC5tt LTSW LT, 2^ ^ W O © ^ ;S 14 if^ 2 4 , 7 0 0 
^fi€#t;ffl^^>gii5^4 0 0ml^?ifc» C<DSP^;g^ F-b/'tt'-T. 
(Sepabeads) FP-.pA13il ( = S {fc ^ ^ it 

25 ) €-ffllHfc'r/}->3S^*^A4^p-7h^r^7'f - ('jT'JUgglOOGm 

I ) IC ftt u Ac. ^mmit. -t t' - :^ F p - D A 1 3 y ;kc fls § -ti: -r tc 
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mmm (ph?. o) izmviL. ^©s^JKSrSit.^^i'gi lt^jsi^i^j^ 

F-fe^TiJ'UJUCSephacrynHR S-200i)>7';U( 
©mii. -b^T^U^UHR S-200^;Hci»JiL. SlESlM*^f)0 
*»Bfl<DS^-S14Si4J-* 1 MBlES^#t;1 OmMU >B?filffijR ( p H 7 

10 . 0) iz>p* uTStff -^-tDStff jS€)l'^:^^^st UT^isi^i^i^.^ , f:/ 

5=-Jl'-K3/^ — (Buty l-Toyopear I) eSOMJ-yjU 

(my-^^#ttis[ig) $rffl urci»7K* ^ A ^ □ ^ h 7 - 

g3 5 0ml) KZ^iSk^tz. ^^m<Dnm\-X. y5^;U-h3^'?-JU650 

M'>';Pfci!6^U, eft Si M*^60MOU:^7^^vX>hT-Jgai$1±,t 
15 et c?.: SStSigeiiti 0 ." 3 M#i5T?i!R« L.;t^^*«J§tti 2»=^ig;Hl4 

>^^Srjg (pH7. 0) \zm.^^. ^OSUff LT^i§^«5 

^ 1^ ^ . -fe 7 T ^7 'J ;u H' R s - 2 0 p -t?* ;u € ffi t\ T 7 -f ^ -f < - 
^A^'ny'K>/5:7^-^ffl ^^Tmi!^ L T. mis a - -r V v'ju h ->;u^ 

20 ^P:^$:?&rc:. # Hii X t" IC J$ (t a - -f y ;u h -> ^ » ^ o 
a 1 
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tt — 'i' V 'V h 

^ Br m to 


a — 1 /^/'i' h y 

9 Br *w ^ i^fCi cjt 


MX, 4^ 


^ n ± ft 


2 6.9 0 0 


0. 4 1 


1 0 0 




2 4.7 0 0 


1. 8 5 


9 1. 8 




1 9,4 0 0 


3. 4 1 


7 2. 1 




1 3.4 0 0 


1 8. 6 


4 9.8 




1 0,0 0 0 


2 1. 3 


3 7.2 




6,4 6 0 


2 6.9 


2 4. 0 



7. 5 w / V % jBS^t^ U 7 U 5 K S D S - U T 'J ;P 

T 5 K y ;l'^m>7l'.®j ( S D S - P A G E ) !Z i U . ^ Bfl ^ ^ T Igl^ 

11^5 a - ^ y ^ J], b •> )\^m^mmc:)t^m. 

10 PAGE (y;U-^Jg7. 5w/v%) tCiftL., l^)B#[c;*iftUfc5i^?^m^ 
T:$:K^ep=p05J-^S^;I!I^Ufe<i:C5. 1 2, 0 0 0±2 

^fcs ttisifnm a - ^ y-^ j\. b ji^m^mmm s> ^ 2 w X V % 7 > y. , 

15. ^y^> (T^->1'A-77-'UT'>7-/W5i-5"i7a:S2il) ^WHm/S 

'J Ti> 'J ;UT £ K -5^' ;u m m >* II] tc . >7-' ;u CO M 6 A > K ;r 
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.*(pi)(ii!!^5.5±o.5T*c>;t. 

5 fz, a^S^roSiSiaSCi. pH6. 0. 30^F^S^5T«*j4 5t:. mM 
pH(i. 3 sr. 3 0 ^J-raSfSTii*! 6 . 0 T ^ O fc . 2^ P ^ O £ ® S S 
14 li. P^SiS (2 OmM i^^^gSjS. P H 6 . 0 ) ^S-SglC 60^ 

. ^Tz, pHS5ei4l3:. p H OS;5:S 5 0 m Mi®eg)E«f»T 4 r 

S"r«c<i:lcJ:iJ^«>Zt. ^©Sm€:07 (iagSSIl) t^8 (pH 

± IE O ^ fi}^ T IC (t -S © ^ S ^ li ih*) 4 0 "C T T ij , ^ Ac . 2^ 8 ^ 
15 tco 

:^mm (D :^ ^ IZ & liT ^ m ^ ><D mm ^ l mM<D€-ffi^®^?? 

STT-;h1£;|i| S(D:o S icm DTiS^fcc ^^^g 2 [C^r. 

m 2 
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& M ■< y 


19 3l!f S (96) 


# JS rf i: > 


ffi 5W S ft (96) 




1 0 0 




1 


Zn'^ 


8 8 


B a" 


1 0 2 


Mg'^ 


9 8 


S r 


1 0 1 


•C a** 


1 0 1 




8 9 


Co'* 


10 3 


F e '* 


9 6 


Cu** 


5 7 


Fe** 


1 0 5 


N i 


1 0 2 




10 6 


A 1 


10 3 


EDTA 


10 4 



C u ^^T-fclS^^ n/iio ^Z::. C a ^^TjStt^bS tl-r V EDTAT 
5 ifiW^ tissue eh <t)!pJB^ UJt. 

o . N 5fe 7 s y K gs 5IJ <i: u T , E 9ij ^ (c (t -i) la 50 n 9 c ^ r . -r 

V □ -> > - 7 :^ A ^ 4^>^-^^»J->>-AU>'--9^P>'>-ty^5^>J 
IS 5IJ ^ W U T t\ -5 i U ;t o 

■*)■ tl ^ -7. h S 1. 8w/v%. 'J>K-*y-^yAO. 1w/v% 

V g — -I^ h U "5 A • 1 2 7jc^ 0 . 0 6 w/ V % , J^M"^ -> •> A 
• TtK^O. 0 5w/v%&L»:7K«^'E>;S'5;'S tt^ ife . 5 0 0 m I § =. 
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OOml-r^Atl, :t-h^U-yT1 2 It, 20^J- 
m-ISiM U : i%B LX . J'^=f-}\^7. ' if U\i7.i^)\.-^C \ ^ (PERM B 
P-7 1 4 4) 27^:, 2 30 r pmT4 SB^FBlB^gSig 

L AtiT. *n»M®, ;^SJUT2 y-ctLfc^, eisiijs 1 v / v %^ 

j^SU, 2 7'C. pH6. OT^SS. OIC^-fc.QO. 4 8S^FBliiSig}$ 

, iS'C^^gi (T 0, 000 rpm. 30^}-^) UTlHlJRL;t±5t$t)1 8 
10 L(D2^^^;S1±{il. 7^fi/ml (^®^jgtiif*J3 0, 400^(a) 

^©17 -9^ ;i/ :^ • >y □ t* Tt? 7. c 1 i e> cd a - -< v V ;u h -> ;u 
^ ^ ^ ^ 0:> IS ^ 

15 ^lgJ6T'^e>n;t^g ±^.**J 18L^8 0%fi&ifneiESig t- U T 4 

"C. 2 4B#rB^]ifeSL;t^> ^O^lff Stl^l*) eil/D^^ ( 1 0, 0 0 0 r 
pm, SO^^FbI) LTlHliRL10mMU>Kg|®ig(pH7. 5)ICig 
JS^v lal^fgjg fC*f L L T*»^;g14^ 2 8 , 0 0 0 ^fi[^t;ffi 

P^?gif!*I4 1 6ml€-?#7t. C(^ffi»^}g^ (r-fe/tt:-X.(Sepab 

20 ead s) FP-DAl 3J1 ^ iV (Hg^b^^iC^ttiSi^) €:^U;t-r 

3j- >^m:f3 ^A^pvh^^7-f - ('y;i'§Mi ooomi) ice^Ufc 

. -b/tfcf-XFP-DAl 3 y ^UtCljRii 1i- -TIC. !» 3i U 5^ 

(CiSajUfCo C<DP^}g€-1M6ifS€a-t.>l 0mM'J>^^g^Sjg (pH 
7. 0 ) izm UXmVi-..\^. ^<^S«fjS^il/C»5^giUT3FiS#)^i^^. F 
25 -tr^T^'U^UCSephacryDHR S-ZOOH'TJi'^mi^ft 
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*i 6 0 M 05 u - 7 >;x > h TjSffi $ -a-fc t ;i 5 . SSSSgiKi o . 3 

fco MiCs 1 M6fES€^t; l O mM U ^^jSiljg { p H 7 . 

a/"? — ;U (Buty l-Toyopear I) 650Mjy;Ui£ffit\;t 
m^hti ^ \^ ^ y >( - (yjUM3 5 0ml) ICttL/Ac. 

(i. -^^JU- h3/t-;|, 6 5 0My;Hci!B3gU. fi6SlMXj^e»0M(DU 
-Ti^^ > hT?SttJ$-&/::<!: 6?ESSS«*I 0 . 3Mf^i5T^;i/ 

ro|e]iRL;t:©^>SSr1 MfilESSr^Ol OmMUVKiSlBjS (pH7. 0 
R s-2 0 0'y;u^ffltN-57:7-r— •7^-i'-::^^A^p-7|-^^^7'-<- 

15 ^p^ro^sism. .itj-gft. <R^€-a 3 [z^-r o 

^3 
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~ -1 y." r 
-/i^TC^ H? m ID 


-Cp^ m-wm^-J Kt fo IX 


MX 

^ TO / 




3 0.4 0 0 


0. 4 5 


10 0 




2 8,0 0 0 


1 . 9 8 


9 2. 1 




2 1,8 0 0 


3.5 6 


7 1. 7 




13.7 0 0 


2 1. 9 


4 5. 1 




10,3 0 0 


2 3.4 


3 3.9 


Ty ^—ir^ -^^ Actios. 


5,5 1 0 


2 9. 6 


1 8. 1 



7 . 5 V %ilig7t^ U T ^7 ij JUT- 5 K ^ ^ S D S - P AG E tZcfc 

7 j£ -cmfcrnsi a - -< V -7 h ->;Ute^P^^S ^ S D S - 
'J T U ;u T S Jl^m m i)] >i ( ^l- illg 7 . 5 w / v % ) izmiy 
10 . PlB#lcj*ii) - ( B ^fcA-f :t • ^ K • ^ ;H ^ h 'J - 

102, 000±20, OOO^J\^h>X'&z)ft. 

P H ^ }S!I U T ^ ^ O ^ m ^ ^ 7t ct C 5 . ^ M ( p I ) li iis*) 5 
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. 6 ± 0 . 5 T S) ^ rc. 

bJt. *:P^©£jgiaigli. pH6. 0. 3 0 6i-mK!t1!ll^ 5 0 X:. ^ 

^(Digg^^lf . P^^jS ( 2 0 m M pH6. 0) 

Sglceo^J-Palfl^JtU. tK^^UAc^v M^-r -5 S^Stt drills -r-S C <f: 
lzJ:vmit>rco ^ p H p h ©Sj&S 5 o mMH 

Es^is) , M^ 2 (pHSsis) tc^ufco cne)OS{c^$ti-5 it 

s T T' is i£ ;iy s CD 75- ;= :c m l; T rc. sib m ^ g 4 ^ -r . 

a 4 
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^ S -< :t > 


^sm^ (%) 


^ M -< ^ > 


fflJttSit (96) 




10 0 


He** 


2 


Zn'* 


8 3 


B a'* 


9 0 




9 1 


S r 


9 S 




9 1 


Pb'* 


7 4 


Co'* 


8 9 


Fe'* 


10 4 




5 6 


Fe'* 


8 8 


N i " 


8 9 


Mn '* 


9 3 


A 1 


8 9 


EDTA 


9 8 



:^mm(D N^i^T s. y . -f n -< > - ^ > ■*)■ - ir^5=ju4 

N ^ ^ T 5 y ^ E ?'J ch L T . @h a fc ^ it ih ?u # i o (z ^ 
■r . < y □ -f -> > - 7 x /"c ^ > IK - ^ ij -> > - /\' u > - 5^ □ V > - t 

^ @£ 5IJ € -5 c i: ;&s X>< ¥ij ^ fc c 

IIIK805:^>iT-'#t>tlfcmia»^<ia<D-gn€:l OmM h'JX-^^ 
15 (pH9. 0) {C>PtLT. bfc^. .[5li^?g}gT-i^ 1 m g /m 

l<Di8gC;5:<5«fc^l.cl&»?L;t. cio? >S ( i m I ) [z l 0 n g (D 'J 
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t ^fztb. j£4iHPLC$rn7a:-3fco ^ ^ ^ a > ^ /'^ y -t? C l 8 ^ 
(iSg2. ImmX^Si 50mm, 3*" - ^ - X *t ) € ffl C\ 

. ms^o . 9mi/^. ssTo. 1 % \- 0 y :t a mm - 8 % 7 -t h 
aj [^ni^y^ jfii:g2 i onmt^isiitjg^jpiisrsciiccky^iai 

U;tc ffe0^^5^ K (i:<t < •W-^ 3 '^y^^ K [P22 ( l# B# ffl Jistj 2 

2 . P 6 3 (^^J^B^K**] 634^-). P7 1 (*feJ#B#H**)71^J-)] 

^^i-sx u . -tti-?=nKS$£jg ufc^. 200m IC50. 1%hU7;^3^ 

15^5 







P 2 2 




P 6 3 


f y D-f •>>-x^;^— V- h 'j T'h? ?■ >- >''o "j >--f yo-^ ^v- 
^^/l/^ ; try > (EyU«JCfclJ-SE3ai#-f-3) 


P 7 1 
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fTi^-tS — XhJl 1. 8w/v%. 'J IfM — ti O . lw/v% 

, >m--f- h • 1 27K^O. 06w/v%, JSS!^^^^->v't;A 

•77KiSO. 0 5w/v%au:7X*^b'Ei:'55iBE«:J&il!j$. 500m I #H 
ll37^^=lfClOOm|-r-:)A:h,, ^i"— I^T-WI^C. 20^^ 

5 ^Si®L. /^iPLT, Jl^ :^ ■ <f O if X 7\? )[, 7. N 7 5 (PERM B 

P-7591) ^^ffiL. 27 "C, 230 rpm-C48^PBl!Hlg!ia^ 

mm. 3 o La>z> r > ^ - izmi^^o^m-^ t mm^ommitm 2 o 

10 ^SL, 27 "C. pH6. OTbSB. 0(CiS*>'D-D. 48B#^1iiSLtii^^ 
t« ^ L o « # ^ (7) jS cf> ro P ^ 14 f± «t) 1 . i m / m I T' fe y 
.iS'L^^^•B6(^0, OOOrpm, 30^fffi) LTlHllKLfc±jft**)18 

15 

^ Si 1 1 / N 7" ;u • -J? p t* X ;K ;u X N 7 5 t> CD a - -r V ^ ;u h '> 

^1^1 O V m ^tzi^m ± m ^ BL^6 0%S&Wfi!E^jgT'Jg«TLT 
A'-C, 2 4B#P^ttMLtc^. T-CD^*ff;ti£!l$D^il'D^^g|(10, OOO 
20 rpm, 30^F^)LXlsl»lRLl0mMh'JX-^MSSSijS(pH8. 

3) \z^m^. witstrnmiztei Lxm^ Lx^mm^H'^ ^ 5, 700m 

Ct # ilfi P^ji£**)4 5 0mi e^tfco zofflp^jt^ [T-fe/^e-X (S 

epabeads) FP-DA1 3j >^;^^ffll,^fc'f:i->5^^fe*^A^ 

o -7 ..h ^ 7 -r — C >f §M 1 o 0 o m I ) « L t= c e m li . -fe /< 

25 \z - X F p - D A 1 3 ^ )]. iz j&m •\t riz . tti^mw^ \z^ tn L tz c za> 

Pm;"S^iM?6iiS^at;iOmM'j>^liiiSi;'S (pH7. o) (i^PtLT 
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ephac ry I) HR S-200J </ Ji' ^ m fzT 7 —"r ^ - :^ 
=^ h {f - ( VI/ MSOOmi) IC«tUfcc -tr 

1 MeS^e^t; 1 0 m M U >'MISljjS ( P H 7 . 0 ) fCffitfr L. ^ 

<os«TjR€S4:^5^■Bl LT^}Sl*i«:l^.€r , ir7'5^;i' • h a/t-ju ( b u t 

y I - Toyopea r I) 650MJ1 f ^ 

10 h^^^7-f - )[^m^ 80m I ) (zmufc. :^wm[t.. ■ ha 

T5§ttl $ -e-fc ct il 5 . efE©llg#*lO. 3 M fti5-Cy;HC iSJi U 

m (Vi h U 7. 56 (pH8. 0) CiltrTL. © jil tfr }g ^ S »Cv ^ 
15 ^ U T ^ ^n.^ . ^7.— /t— (Supe rQ-To 
yopear I) 6 5 0CJl'5^'Jl'^fflt\,^-<;^>3c^:^3^A^D^h^^" 

/x-;U 6 5 0 C>;';i.tci»3i-t*-T{c. ^^HS^lj^J-tciSttJU, ^e>n.^j§it5 

m 6 
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cmm 




m. m 

C%) 




19. 0 0 0 


0.3 3 


1 0 0 




15. 7 0 0 


0. 64 


8 2.6 




12, 4 0 0 


3. 5 6 


6 5.3 




8,320 


1 1. 7 


4 3.8 




4. 8 3 0 


15.2 


2 5.4 




3. 8 5 0 


2 2. 6 


2 0.3 



7. 5 w / V 7 ^ 'J Jl^T 5. K^^t;SDS-PAGE(CJ: 

o • 

mm 1 2 a - ^ y ^ ji. h )i^^^mm(Di±m. 
mf^^ 1 (D^fiii-^^m^mm a - ^ b •> ji'^^mmms,^ s d s 

«>tll 1 2, 000±20, 000^^;Uh>T3oofc. 

p ^mmi.x:$^mm(Dm^j^.^^i^rc t z ^ . mm.}^. (p i) i^ti^? 
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^U/i. :*:^^roSjSaE (i . pH6. 0, 3 0 5}- Tfll J5 T 5 0 "C . 
SiSpHli, 3 5 3 0 ^^ralS^^T'^itj 6 . 0 T' o . 2^ P ^ O iS g 

5 s^i^ . mm^m ( 2 0 mMmmmmm. p h e . 0 ) ^#igsic e 

. ax:. 2 4 B#fS«^ p H 6 . 0 IS S L , JS^^fS^^SI 

10 ) . mi 6 (pHssii) iw5^u;t. ^iti^cDSfc^^nstfcy. 3*;: 

*S!^<D±IE<^gfe<!}:T(Cte(t<5SS p H p H *t) 4 . 5 7b S 1*11 0. 
0 T 7t . 

S 7 
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ffiS^f^ii (%) 








10 0 


H g 


0. 5 


Zn'* 


7 5 


B a 


1 0 2 


Ug'* 


9 5 


S r 


9 1 


C a'* 


1 0 0 


P b '* 


6 9 


Co'* 


9 2 


F e 


9 7 


C u 


1 5 


F e 


9 0 


N i 


9 1 


Mn 


1 0 1 


A 1 


9 4 


E DT A 


9 2 



5 D T A -riaS $ tl;5:t^ C t tjiiajB^ U.t e 

7 3 AJl (T^^-r K/N'-f 5i-->X-7^AXti:g{it) ^ ffi t^ T 5)- *ff L fc . 2{= 

10 'J -> > T ^ y , m ^ 8 T' 9^ e> u ;t . /N' 5^ ;i' • ^ □ t' ^ :^ c 1 

P ^ (i . N m ^ 7 5 y ^ K f 'J «i: U T . ii ^ . ifi 5IJ a tz fc -i) i£ 5IJ § 1 
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5 mmmfs. (ph9. o izm lyxmvr \^^'^. mmmm^tif^ i m g / m 

I (DM&IZU ^ ^ z> fCl&lB? UfZc :i<D^nM ( 1 m l ) IC 1 0 m g 'J 

10 ^AJi (ilg2. 1 m m X;^ $ 1 5 0 m m . ^l" - - X ^± ) 

»J?iE^O. 9ml/^. Si&TO. l%hU7;i/5i-Pi^K-4%7-bh 
— l->j;UJS}SX>»e>0. l%f-U7;U5i-Pi^K-4 2. h'J 

;U 1 2 0 ^ TbI (7? U - 7 ^ X > h CD ^ <ir T a 75: ^ 7t . fi^ h.ts^ 

e>iSaiU7t^y7^h'Ji. ;'K:g2 1 Onm©R&3tJg€;l^-r-oCtlCj;iJ 
15 ^aiLfco'flti(7)^:^5^K<i:J:<^^L.;t3^3^5^K[PN2l (^!^Bt 
^*^2 1^), PN38 (<*f^B#rBTi!!^38^) . PN69 {i^^nf^m 
6 95i')]^5i'^U.^tl-rnMS^jl^U/c^v 200Atl«7)0. 1% 
h U Pi^K- 5 0 %7-t h- h «J JUjSjgtzSgfg C tl e> (D 

KS3^^::^P7"-r>->-'ir>-y--fC'etL. e^sxiis^s^-TT 

o 

as 
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PN 2 1 




PN 3 8 




PN 6 9 





. ij > ^ — h 'J A • 1 2 7K .^ O . O 6 w X V % . M ^ ^' V A 
• 7 O . O 5 w / V % & t/ 7); ^i: § Ijg ^ft tgtfee. 500m I 

ft:^'57.=llCT00mlfOA;h., h^U — r^T'lZI^C, 20^ 

10 MM ML. JriPLT, T;uxP/\'i7-5— -^^-tf-J^si (ferm b 

P-75 92)^}gML, 27 230 rpm-Cf48^fflIslto^^lg 

# L fc ^, O ^ ?1 1$ H <t L f = o 

^fi3 O L<D37T->>'5'-}l?ii§#(Dii^<h|5lMR!ta)t$tl!l^$i)2 O 
LAtLT. iDgftiK®, /^aiLT2 7°C<i:Lfc^, fil§#iSl v/v%^ 
15 ^fflL, 27 "C. pH6. 07bS8. 0fC«*,OO. 48iB^fflaglfi|i|i 
i§§Lfcc^^^<7>*&#;lgit>0:$:P^j^t£(iJ^1]0. 4 5mfi/mlT-fc 
y.iS'L^^j'IltClO, 000 rpm. 30$^-^) LT[HlljXL^=±>t$^l 
8 L.©*Pig5sft (i O . 44mfe/ml ( ^ S ^ 14 il**! 7 , 9 2 0 ^14 



20 
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ax:. 2 4mmtSLm.[^rzik. 't(oi^miX:s&m^i&'L'6fm cio, ooo 

5 r p m , 3 0 ) U T 0 IR U 1 0 m M U > K tS ® jiS ( P H 7 . 0 ) (C 

mmmj&m 3 s om i ^mrco z<Dmmmm^ , i Mms^^tiM om 
Mv>mi^mm (ph?. o) icgiffu. ^tommm^^ mit-^niyx 

^5S4e5€-|^t\rc^. r-fe^T^y^UCSephacrynHR S- 
10 2 0 Oil yjU^fflt\;t77-f^-r'f-^^A^n-7h^^57^ - (^Jl^ 
MSOOmI) -fe^r^'UJUHR S-200>7* 

^HZKR^L. BIES 1 M e> 0 M Q y - T >*3: > h SC^. ^nicmt> 
TTJUh-7^h7^-7.0w/'v%X>^e>5w/v%.O'Jll7^^-:^X>h 

€1 M65ES€:^t.^lOmMU>Kiig2r>E (pH7. 0) (ZmViU . <D 

mmm^m't^^miyx^m^^m^ . ira5^;u • \-B/t-j\, (b u t y 

1-Toyopear I) 650.MJ!>r*;U^ffi.Ufcil^7k*^A^5'P"7h 

20 -;i/6 5 OMy;KCl»^L. BSSI M*^60MK)U-7i^^>^X>hT 
?gai$1±;S:i;i-5. 8fESjggiS*l 0 . 3 M <^ ifi T->r ;Kc UR 3i U S ^ jS 

:^ICj^(t ^ a - -f V h •> jue^p^o ItiSIS. iR 

^ * S 9 IC ^ f c 

25 

a 9 ■ 
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X m 


a y-7;U h i/ji' 

mm 




iR m 
(%) 




7, 9 2 0 


0.4 7 


1 0 0 




6. 0 0 0 


3. 3 6 


7 5. 8 




5. 2 7 0 


2 9. 9 


6 6. 5 




4. 4 3 0 


3 1. 1 


5 5.9 



5 tct:i^. *psi<iffio^6A> Kfi^-T. mm(omi^m&vibz}rc 



mm-i 5o>j}£T?^fc mm a - -< y ^ ji. h -> j[^m^mmms>^ s ds 

10 - ^ U Z ^ U T 5 K -ir ;u m m j* ift ( -Jt* ;U ^ 7 . 5 w / v ?0 lc 

$^1 1 6, 000±20, 000^;Uh>T"^o/tc 

15 >& (T -7 v' A • 7 T v-Z • /N'-f ttiSii) ^W^^^.^ 'J 

7 ^ U ;b T S K ;U ^ m -^Ic ®i ;£ IZ ^ L > ®) ^ . ^ a /\' > K S y .»K7) 
pH^;filSLT5^^^0lim^^^i6fci:C5. ai^^, (p I) lii^4 
. 2 ± 0 . 5 -C ^ ^ /i -. 
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tru^o ^Mmos.m}§^&{t. pH6. 0, so-ifriis.i^-cmso'c^ 
s^tiii. mm^m {20mMm^mmm. ph6. o) ^^sgice 

5 Sbfto ^fc, P HSJSIttt. p H OS;5:-5 5 0 m MlS®jS4'T 

. 4 t:. 2 4 B^fB^^ff Lfc^, pH^6. 0 izmM Ly . ^Mm-^ 

) , 02 0 (pHSSli) IcS^Lfc. cn6)(DSJC^$tl-5<!:fcy. * 

10 :^mm<D±tz<D^^T tztiif p nmit p nm 3 . ejhmms. o 
^TT^T^^m^oyjmizm cxm^rz. m ^ ^ i o iz ^ -r . 

15, ^10 





4S5i^?gfe (%) 




mM^i^ (%) 




10 0 


H g'" 


0. 1 


Z n 


7 8 


B a 


9 7 


M g 


9 9 


S r'* 


1 0 1 


C a 


1 0 3 


P b 


8 5 


C o 


9 1 


F e 


10 5 


C u 


2 


F e 


7 5 


N i 


8 7 


Mn 


9 8 


A 1 


9 3 


E D T A 


9 1 
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Si o (Dmmt^ it^tj: ^ o iz. * p ^ ft i± s H E^'x-m L < m 
E D T fi< x-mm tifj: z t =t mm \^ tz c 

5 73AJ! (T^^I'K/WtI-vT.t^A X SSii) ^fflL>T5^«fLfc, 

- JU T ^ - > - t 7. ^..v > - 'J V > - P 'J > T' a $ :K i) 12 511 -tr & i> 

d i: 3&< L c 

10 

USEI 7 TJUXP/N<7^— •'^*Pt*7h;i'SXA1 9*^^><Da--^V 

ITT-y-ts— xhi! 1. 8w/'v%, 'j>K:i*';'!7i»o. iw/v?* 

•7 7X^0. 0 5w/v%:&L):;7K3tl^t)^i:'5)iS^*^&lfe^v 500m I 
^7^XPlC1 OOml-ToAtL, — h^7U — '::^T'1 21 ^C, 2053- 
Fb13SML, 7%m LX . T}lXO/\^^ — 'CfaiZTl. Jl,^7.A^9 (fe 
RM BP-7590) ^ItfiL. 27 230 rpmT-48B#^[H] 

20 ^mmi^mLtzt.a>^m^m}&t Ltzo 

mm. 3 0 LCDT'T — > — irst$#ro^-&tiB]«afi£©j§it!J^$t)2 o 

. LA*lT. JlD{?ftMS. ?^JinLT2 7"'CtLt=^, fft^^iiSl v/v%^ 
tSflL. 27 °C, pH6. O nm 9 . 0(;^*>OO. 48ffi^Pfl1iia}gf{i 

25 . it'L^^ISi (1 O, OOOr pm, 30^W) LTlHlJ|XLfc±m*t)-1 8 

l<d;$;P^;h14ISi. em^i/mi ($gP^Jste*t2 8, BOOmiiL) 
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4t:. 2 4Btfg]Jfc{lL;t^. ^CD^tfTJtK^ie5^ ji/C^5i-g| (10, 000 
rpm. SO^i-ral) UTlilJRUlOmMU ( p H 7 . 0 ) JC 

t;e»^jR**j 8 5 0 m I ^mfco ::cDta»^?s^. iroEAE-ha/'? 

10 (Toyo pea r I) 650SJ1 y;^^ffit^;t^5^- ^ A 

^ - (^r';Ug3 8 0ml) Ice^Lfc. 2^^^liDEAE 

-h3/t — jU 6 50S'!7*;Hzfl8^L/. NaClSirOfVl;&^e>0. 5M0D 

UrcP^««S{±S 2k^^Si4-^^-riii5^^lH]iK Mil. P 

15 ^lift€:1Mg{ES^#t.'l OmMUVBIiS^gjg (pH7. 0) ICSt^U 

, ^t^j^^jg^r^/C^-w-iiLT^igl*)^!^. ir-b::77^u;i- (s e p h- 

ac ry I) HR S-200J1 ^ )V^Wi\.'^tzT "P ^ — T -i — 'S' K<? 
PVh^5^^7-f - (>7';UM5 0 0mL) \ZiS^\^tL. 2^K^<S. -fe77^ 
y H R S - 2 0 0 .^T* UR S L. . 6?L S 1 M t. 0 M 0) 'J — 7 ^ 
20 X > K TiSttJ $ -frfc <t d 5 . SESigg*^ 0 Mf^ifiT>;';Kci!S^ urcS^ 

^ o d o It ig § 7" ic J* (t S a - -f y T h -> ;u s ^ P ^ <D ;§ 

25 a 1 1 
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X m 




a - y vyU h 


iR m 

(%) 




2 8. 8 0 0 


0. 1 8 


10 0 




15. 7 0 0 


0.9 7 


5 4. 5 




7. 13 0 


4. 0 1 


2 4. 8 


T 7 -f — X - :^ ^ A^miK 


1, 8 0 0 


11.9 


6. 3 



7. Sw/vJgjBgTt^UT^'jyUZSh'^^tJSDS-PAGEIZct 

)IC^Lfcc*^^©Mi@^Sli. pH6. 0. aO^i-PB^SJfCTilitjSO 
iSgS^Hli. »5gJ§>g ( 2 0 m M B^KISffiiS. pH6. 0) ^^Sg 

15 tz6 05^rBmj#u. 7K/^Lt^. ^^-rse^jgii^jffls -r s c i: ic «t 

fx-. 4r, 2 4 mrs^i^ rem. p h =s: e . .o izmmu . mnr 
mii^^mmt ^ :l t tzj: ij msbfto "e-H-^tKomm^m 2 3 cisge 
Jti4) , S2 4 (pHSSis) (c^bTt. cneosfc^^^nsifey 
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nsf 2 0 ^mmm.'^(Dnm 

V ■=? ;u H h 'J - ^ . /t y - ^ . -f V "7 ;u h v ;u v ;i/ h - :^ . < v y 

— 7.. a, a-hU/vn-X, n-vtf^-:^. --S^P-:::^. a. jS- 
10 -tPt'^d--^, y>5^t'5i--;;;^. )\^^ h - )is 

l-'J-<h-;u. ^^'h-;^. ;^^p-:^. o - ^^^t^^ h u jb - 

a - -f y ^ ;U h -> e P ^ ^ a , ^ ^ 1 1 CD :^ T fc /\' 5^ >U X • 
if U \z7.i\^}l7.Hl S ^^<omW:a - V T ;l/ h '> J^ S ^ ^ ^ # S . H 

iKi s (oft'^x-mitT }i7.u -$> - ■ 1 mjRflDiiSi a - 

y -7 ;u h -> -'i' ^ ^ P ^ ^ o°B . z^H ^1 8£0?7;£T^^7;U7.p/\i>^^ 
20 - • ^i^Pt'/t^;us:::?.A i 9 m^(D^6^mm a - ^ y ^ a h Ji^^mmm 

KieS^ 2 w / V % § «fc ^ IcPg U , Ctl^SOlCs pH6. OT 
25 €^ 1 2 (C^-To 
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m. 1 2 



















— 


— 


— 


— 


— 


v^U h h- ij ;t-— X 


— 


— 


— 


— 


— 




— 


— 


— 


— 


— 




— 


— 


— 


— 


— 




— 


— 


— 


— 


— 


^ 1 ^ ✓ ^ 


— 


— 


— 


— 


— 


y ■T'^u 1 — X 


— 


— 


— 


— 


— 


'I' W^U h h U X 


— 


— 


— 


— 


— 


y —X 




+ 


+ 




+ 


"7 }\/ V i/ A''^ h — >t 




+ 


+' 


+ 


+ 




— 


— 


— 


— 


— 




— 


— 


— 


— 


— 


■3 — 'J h'^t" — X 












^-iro-X 












^5i- h U'^'^D — X 












-t a t";^- — X 
























TyUf- h — 












V V ^) ■< \ — }\^ 












^ ^ h-x 












X^'U — X 
























/?-§H^7=^X h U > 












r -^St^f'^X h U > 




































f=4^X h 7 > 













wo 01/90338 



PCT/JPOl/04276 



69 



R«L;t. :zti^mm.t}^ e,(om^mm<D^i&m^ . mm ^ (oyrHiizmcT 
H p L cx-mmi^T'i^ <h tirzmm.f&t}^ ^j^dbfc t z ^ . ^^mmxmi^rc 

^yv;uK'>Ji'-7;ph-:^*^e)05^fi£^JiJ|i*i3 i %xth-otz, 
10 — #^S7t5fc^ro^-&^it <»: b T a - 1 , 6 ->;^^^^:&-r 
-> ^ L T s -f y -7 -'i' h h u ^ - X {z (i . 3^ ^ o a - >r y -7 h 

-> ;u S ^ ^ ^ (i ffl b tN c eh ^ ^ rc o . ^ ^ ^L- ^ > T S> 

15 < i: T L C T-5igT-^ oaSt^jSiSCXJ cifOffifi-^'^SJifefig Uat\ C i 
• *^49JB^L/to cn€>S5i-^^S;5^, :$:^B^cDa--ry^;Uh-->;i/^^P 



h -> JU e ^ P ^ #- Q°p , & t;^ H 1 5 o :^ ii T- ?t ;ft T ;u 7. □ /\' ^ - • 
^^■y-;^s 1 fla3^£<Dlfi^ia--fy■7;^^.v';^^^»^<lffi^^>t^■rnx>^^ 

■V % IC •© 5 (C ii M U . C n €: 3 5 "C . p H 6 . 0 T' 4 Bf fa^ ffl $ 1+ 
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X 1 0 0 



m. 1 3 





mm 


^^■h^^-^ (%) 


0 


1 Bf ^■ 


2 B#P^' 


4 l^ f^* 






0. 0 


0. 0 


0. 0 


0. 0 




0. 0 


0. 0 


0. 0 


0. 0 




0. 0 


0. 0 


0. 1 


0. 0 






0. 0 


0. 1 


0. 0 


0. 0 




0. 0 


0. 0 


0 . 0 


0. 0 




0 . 0 


0. 0 


0. 0 


0. 0 






0.0 


0. 0 


0. 0 


0. 0 




0 . 0 


, 0. 0 


0. 0 


0. 0 




0. 0 


0. 0 


0. 0 


0 . 0 


s,mm 




0. 0 


0. 0 


0. 0 


0. 0 




0. 0 


0. 0 


0. 0 


0. b 




0. 0 


0. 0 


0. 0 


0. 0 
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^>t^•rtlt>S5t^ro^i3!I^l4llKfi*JfcMe>tlr. ^^B-flroa-^rw;!. 

5 2|9J W b ;t , 

.10 \^xm^mm^±f&r ^ h(D ^Pim^ . 

ig g 5 % 05 / - ;^ 7K j§ jg (C, H ^ 4 CD :^ T- ^# /K ^ ;u X • □ t' 

15 ;i T ^ /\' 7^ 7. • □ t' X ;u X c 1 1 3fc OD m a - -< y v ;u h -> 
ju&^mmms, . mm ^ ^ (d ii^-cm rc ji x ■ ^ a t: :^ ji^ n 7 

T AT.n/'^i/ - • s i m ?^(01§m a - ^ v ^ j\y h -> )i^m^m 

mms,. JSiZJ^Mm ^ s (Dti Tz7 )\^ 7^ u n -i? - • ^nt'Tt^^us:^ 

20 AT 9 ffi3f£<^a?^msi a - -r V v';u h i^yufe^p^Ms © t^■r>l;&^* . 
SM@?^!feig^fcy4^fii)n^. 3 0t. pH6. 0 X' ^ Tim. ^ 2^ 

25 S 1 4 
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(hr) 


Glc" 


Pan* 


CTS' 


A' 


B* 


C* 






1 


5.3 


80.4 


4. 1 


4.5 


3.3 


2.0 


0.4 




12 


31.9 


5. 0 


43.0 


0.0 


6.0 


2.4 


11.7 


cimm 


1 


5.2 


80. 5 


4. 0 


4.6 


3.3 


1.9 


0.5 




12 


32.2 


4.6 


43.5 


0.0 


5.8 


2.3 


11.6 




1 


5.5 


80. 0 


4.2 


4.4 


3.5 


2.0 


0.4 




12 


31.8 


4.4 


43.2 


0.0 


6.5 


2.4 • 


11.7 




1 


5.0 


81. 1 


3.8 


4.2 


3.8 


1.9 


0.2 




12 


32.5 


4. 0 


43.0 


0. 0 


6.8 


2.3 


11.4 




1 


5.2 


80. 7 


4. 0 


4.3 


3.6 


1.9 


0.3 




12 


32.2 


4.2 


43. 1 


0.0 


6.6 


2.3 


11.6 



^1 4 (D 1^ iki)^ m ^ t)^ tii J: o IZ . a - ^ y ^ h -> j[.m^mm(D 
i'^miz^ ij . S S T ^ <5 /\' / - X S O ii'^ eh ft (c . - tm^m 

•> J\^^^mMlt. S M T S> -5 y - X (c fe (t -o V ^ h -> S i: il 7c 

t> ^« ea «i ^ fefig-r -5 <»: ^ :^ e> ti 7t c 

tfimab^nrz. ±iSco5a3iio^^<ia(cj:ssf5jg(cte(t'5fi£^A[5i 

± X fi£ 5i- B 1^ ± . fiZ ^i- C 1^ ± (3: H P L C fZ 33 (t S J# Bf FbT Z)« S l^ Iw — ife 



wo 01/90338 



PCT/JPOl/04276 



73 

^j-Bi^±, m6^cm±ii. "irti-^tLm — cD^Mtnm^tirzc zn^co 
c < l^ 4" (s ft-c* 35 -5 1 Jt^ s n 7t . 

10 ^^AlTYMC-Pack ODS-A R355-15S-15 1 
2AJI (*|;5C^tt'7^XA>'-rStit) ^fflt^T. A ^ ;U X • -i/ □ t* 

^;£lce^oT>5^;Kt^^<fT (ai 5) i'^C-NMRfi-^lT (Si 6 
) €: ?T ^ ;t . 

15 

m. 1 5 













2 . 3.. 4 - h 'J y '^Mm 


2. 0 0 


2. 0 0 


2.0 0 


2, 3 , 6 - h V y ^JHm 


1 . 0 0 


2. 1 2 


1. 0 0 


2, 4 , 6 - h u ^ g^y Wbfe 


1 . 0 3 


0. 0 0 


0.0 0 


2. 3. 4. G-'rb'y/ 5^;Kb% 


0. 7 4 


0.8 1 


1 . 7 8 



m 1 6 
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(-5-® 1 ) 







hm. (ppm) 








a 


la 


100.8 


100.8 


100.7 


2a 


74.3 


74.4 


74. 0 


3a 


75.8 


75.8 


75.8 


4a 


72.3 


72.2 


72.2 


5a • 


74.5 


74.5 


74.5 


6a 


63.2 


63.2 


63.2 


b 


lb 


102.5 


102.7 


102.7 


2b 


74.3 


74. 1 


74.2 


3b 


75.8 


75.8 


75.8 


4b 


72. 6 


72.2 


71.8 


5b 


74. 0 


74. 1 


74. 2 


6b 


67. 9 


68.6 


67. 8 


c 


Ic 


100.6 


100.6 


100.7 


2c 


72. 8 


74.2 


74. 0 


3c 


83. 1 


76. 1 


75. 8 


4c 


72. 0 


80. 1 


72. 2 


5c 


73. 1 


73.0 


74.5 


6c 


63. 0 


63.2 


63. 2 


d 


Id 


102. 2 


102.7 


102.4 


2d 


74. 3 


74.0 


74. 3 


3d 


75.8 


75.8 


75.8 


4d 


72. 1 


72. 1 


72. 1 


5d 


74.3 


73.9 


74.2 


6d 


68.4 


69.0 


68.5 
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(^©2) 







NMR-fb^y^'^:? hlfi (ppm) 


bJCTT A 








le 


94. 0 C a ; 


94. 6 ( a ) 


105.3 




98.5 


98.5 (;S) 




2e 


74.3 (a) 


74.3 (a) 


75. 7 




76.7 (/S) 


76.7 




3e 


75.8 Ca) 


75.9 (a) 


78.5 


e 


•78.9 (iS) 


78.9 (yS) 




4e 


80.0 (a) 


80.3 (a) 


79.4 




79.9 (iS) 


80.1 (;S) 




5e 


72.6 (a) 


72.7 (a) 


77.4 




77.2 (;S) 


77. 3 ( ^ ) 




6e 


63.5 (a) 


63.6 (a) 


63.2 




63.4 


. 63.6 (;8) 



1j4 7k K S (c V ^ ;u h >> ;u S a ^ U 7t 5 ® T- , T IS ic ^ "T <k ^ S i 
, 2^ ^ a - -f V ^ h -> ^l- ^ ^ P ^ . /t / - 7> w ^ 7t 5^ ^y" ;u 

10 <k^5t 1 : 

an-OlcP ( 1 — 6 ) do-Glcp ( 1 --3 ) an-GlcP ( 1 — 6 ) ao-Glcp ( 1 — 4 ) d-G1cP 
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it^^ 2 : 

ttD-GlcP (1 — 6) ao-GIcP (1—4) od-GIcP (1—6) ao— GEep (1—4) d-G1cP 

- o - a - >r y •=? ;i/ h i> /3 - y -> F T' 25) -S c ^Pl 0^ L . * ^ 0^ o 
a - 'I' y ;u h iy j\^^^m'.mtt. /"i / - :^(om7t^^i^^ - X(D i 
7ic K ® (z y -7 ;u h ^ to ^ -r -5 ffl e ^ 5" •© c t x>« *iJ L . 

15 

it^^ 3 : 

an-ClcP (1 — B) od-G1cp (1 1 ) Bo-GicP 

A 
t 
1 

OD-GlcP (1—6) ao-GlcP 

20 min a - -r y ^ji/ h ->J^g^s^^fflt^Ti;iTo J; 5 (c UT^'<fc. -r 
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(1 - O - a - 'C V7 h V'^U /5 - A y -> H . it^^ 3 ) <D{.\-ftit>^(D 

1 w/ V %Ji(.mm. (pH6. 0) sr^iSLSMJSjgtLfc. zti^om 
'4k s H p L c TSfS^osiiiii^ (%) ^g^^Tto le^ea 1 7 iz^-r. 



m 1 7 







Rm^^comm.^*' (%) 


















9.3 


17.2 
(1.00) 


67. 6 
(1. 09) 


5.9 






77. 1 


C. 7 


5. I 


17. 1 






55.8 


0. 2 


8. 0 


38.0 


cimm 




9.0 


17. 4 
(1. 00) 


67.4 
(1. 08) 


6.2 






77.0 


0. 6 


5.0 


17.4 






56. 0 


0.2 


5. 9 


37. 9 



*3. isam^tii^vnj-xi^t^tEgjfiicD^fiS^yujt^^Lxi^^e 

10 . 

^1 7 e> Bfl e> ^ J: -p (C, ^ Bfl O a - y T ;i/ h -> ^ P ^ 
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10 (1) ^^^(D a - y ^ j\. •> j\.m^mmit. /^^ y - xizi^m l 

A, -fb^iti) . 4-o-a--rvv';uh->>'U/'j/-x (±ist'I«]s:l 

(2) ^^Bn(D a - ^ y ^ ju \- '> j['m^mmit±m(D±m^{z^i^ 
20 fflb. m ^mm f}^ 3 - o - a - ^y ^ ji h -> ji^ /■^ y - X izit m t ^ t . 

z (omw iz is II- ^ a - V7 ji h -> - ( 1 -* 3 ) - ^ V -7 ;u h -> 
<i:^7L^i^^!^;i/3 iOfsTiD a - 1 , 4 ^;un '>;Hg^:£:tniii ^ 
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-7Jl.h*>JU- (1—3) V-7;i. h i'JUSlCBS^-r-S a - 1 . 44i^Jl/ 

=1 ->;n^-&fcf^ffl a - -f V -7 h -> JU - ( 1 -» 3 ) --fV5';uhi> 

fIJ U Ac o 

]U±, 2 0 ]Si.Z^m^ 2 1 (D mm 6 . ^tc ^ OD a - V ^ ;u h 

15 ^WUs Z C75#Fil7t5S^J;i^0D^^^ it i: L T a - 1 , 4 r! -> ;u 

20 ^mmm.t}i^^m(D a - ^ y ^ ju -> ji^^^mm<DB^S:^i^izr£ y 

. D-"7^i>h-^. D-v'>y-;^. D-7^t'y-7>. 

7. . L - V ;i/ ;K - ;^ . L - 5 A / - >i , ^ 5^ - a - D - >y ;H] -> K \- 

25 ^5^JU-/8-D-4'';U=l->K. N-T-feT^JU-D-^^^l/ZJ-y-SV, D- 
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h-;^. ^;i/hhU5f-::?., v^uh-^^h^^-iT.. "^yi/h/^^^jj--;^ 

5 >5't*:t-:^, ^V/l/-:^, -^Jl/T^H-JU. ■^JUhhU^fh-Jb. ^ 
^'h-T.. i^i^p-;;^. x;up-:^, -< V h v;u4;^;u d >> H ^ a- 

t' :^ tH c 9 ftJ^ofgSii a - ^ y vju h ->;us^^^tia, 7 © 

7 5 fi3^(Dlf i!i c - y v;!. h l so?:^;^-^?^ 

15 tzT )\'-?.U no ^ - • ^=:-y-7.S 1 a3^(73ltiia--<y^;Uh->JUSi 

7>A 1 9fi3R<Dgn^fts!{c-'fyv;uh->ji'^^s^^a<Du-rti*^^ 

;5:5«t^(C^^U7tc i;i±<OiEfEjS^3 0"C. pH6. OT2 4B#Pb1^ 

-^c^)it^(i*';?. i7 p ^ p. >5r ^ 7 ^ (JUT. rcLCiij .tB&iE-r 

) StK«is** = «iiu±oig^ii H p L c ;^T5^tff L . m^^^ 

tf3iljm^t)^mt)^^m^^, tS:iS. GL-G T,«. G L C Slg<i«|i3EC#tt 

25 a^^f^msi ircc-i 6AJI . *5Ai±v--x;u- ■y-^rx >:;^ift£C 
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m I /-Ji-Tl 6 0'C;5^^3 2 OlC^T?. S'C/^OiEST^SU. «^ 
iti 14 7K ^ IS^ -f > ^ aj ^ T itff L fc. HPLCCJ^InT, HPLC^g 

14m y -*l5zC#ttiS ir c c p d j . :^ 5 a 14 itods-aq-sosji 

T. «aj(45;mJS«TltT5J-<ff Lit. iSm^rSl 8tC5^f. 
^18 
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+ + 


+ + 


++ 


++ 


++ 




+ + 




++ 


+ + 


++ 




+ + 


+ + 


+ + 


+ + 


++ 


V —7] ^ 7 \ X 


— 


— 


— 




± 




— 


— 


— 


+ 




D — T^y —X 


— 


— 


— 


— 


— 








± 


+ 


± 


D — 7 ^ — X 






± 




± 


L — v^^^^— X 


+ 


+ 


+ 


+ 




L — V Ay —X 




± 




+ 




> a —y JVzi'y \- 


+ + 


+ + 


+ + 


+ + 






+ + 


+ + 


+ + 




























± 


L-'j+'-X 












D-T^S/rJ-X 










-1- 


y.'Uh:' h— v/U 
























h— -'U 




















-1. 




U t' h -}\^ 












^uxu 




+ 


+ 


+ 




-e^U h — X 


+ 


+ 


+ 


+ 


+ 




+ 




+ 







m r-J ^i^S^^fe>eK^^Lns:*^-^y•cCci:^^ r±J {i*ii£^^*'«:^!g®{r 

it LT 1 %7feji^fi£L/cC <i:^. r + J \-mW^mt^^i^\Z^\.-C 1 %iii± 1 0 % 
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(^02) 











N75^^ 










+ 


+ 


-f 


+ 






+ 


+ 


± 








+ + 


+ + 


+ + 

■ 


+ + 




+ 


+ 


+ 






h U/ND — X (a. a) 


+ 


+ 


+ 




+ 


h Ix/ND—X 




+ + 


+ 4- 




+ 4- 




+ 


+ 


4- 


+ 


4- 




+ 


+ 


+ 


+ 


4- 








+ 




4- 




+ + 


+ + 


+ + 


+ 


4- 




+ 




+ 




4- 


h—Jl' 




+ 


+ 


+ 


4- 


h h U h-;!/ 


4- 


+ 


+ 




4- 






+ 


+ 




4- 


X^ n-X 






+ 


J. 


4- 










■ + 








+ + 




-r + 


-r 4- 


a: -m.ik'r^^T. h U > 












/e-5S^^f=^x h 'J > 
























L - 7'X3>'Ut">'g? 




+ + 






+ 



m m.^. r-j \-m,u^%t<^m.\^fitf^'ofz:L t^^ r±j i-mw^^t^^mm^ 



m^ 8 <D m BR i> i)^ fj: J: z> (z . * §^ 05 a . - -f v "7 ;u h •> ;u S ^ 

5 IffllCli. /N-f^iPX • i^P tfX7f?;i/X iCH-rSSS^ifelT^-S C 9 CI 
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L - + -> Q - ;^ . 5^ ;u - a - 4^ ;u zi -> K . y ^ ;u - /S - ;ni •> k . 
w V -7 h - ;^ . :t h u □ - ^ . y > 5^ h' 3^ - ^ . -r ;p h -> ;u 

;u 3 •> K . » L - 7 :^ □ ;u t* > K iz J: < ^ ^ L . u t . l - v 

□ t'^ — ^^h — 7.. :;^^p — -^^u hh — -fv^^uh 
-fy/iy-7>. x^up-;^. -^^uhT^h^^i--;^, -r^Ph 
> ^ ^ - . X g ;^ «j h - , ^ ;i/ 9^ h - ;u , h h 'J -f h - ;nc 

10 (C t) S ^ -r S C <t 2|aJ L . T ;U P /\' ^ — - -y- 7. S l * JtE o 

4$C D-^^;UD-^. D L -^^i'P-T.. 

-a-^^;m'>h', L-U/te-;^. -<y7;i.|--^. j^jj-hu.'NP-y?. 
. ^ ;u h h 'J 5^ - X . •< vv ;u h h 'J - . v ;u h -> ;u y ;u =3 
K, L - T 7. 3 JU t' ^KtCcJ: < ;5:CNX', D-;^'^^h-7.. D 

h 7^ h ^ 3^ — , X u ;^ U h - ;u . v ;u 5^ h — ;u . ;u h h U < h - ;u 
20 iz^^u. $e>ic(i. D - yi^zi -X. v'juh^>^:^-x. v;ut'h 
- ;u . ^ u h - . T ^ t' h - ;i' . 'J t' h - ;kc ii ^ f s c i: 
B^L/^co T;u:;^p/\*i'^--^/pif7t^;u5;^Ai 9ft3t50?SK»^(i. 
!ft(c. D-^^;i/P-x> p.- sj/ L - 4^ -> p - X . ;< 9^ JU - a - ^jm 
*> K V -f y -7 ;u K ^-.7. . ^ h 1/ /\ p - . y ^ ;u h -> ^ ;i' p -> K 
25 tcd:<e^Lv »:t\T-. L-y;i/^-;^. > 5^ ;u - js - zi v K . t 

JUh-T.. -^Jl'hhy^-T., x';Uh-7"h^5i--7.s v;i/h^>:$':t- 
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7.. ^ y ^ Ji' b h V ^- X . zi - t^jt -7. . -yp- 

^, -feafcr;i--x. y>5^tr^-:^. -<y/ty-:^. -^ji/^^h-jp. ^ 

5 D-T^fy-T.. D-U/t^-:Xv L 

- u tH - . D - :r -> □ - :^ . v ;u t' h - ;u . * u h - , x u x u 

h - Jl^ iz 'b mm T ^ :i <!i i)^ m m ^ . 

10 ffi^^tiTtN-s l^^-□t:T>•v-^-:^;^•:j■:r•/\'-1':^■>^s^hu 

-1. ^226 633 Jhm. 639H (1 994 IS fj <D *P tK 5}" 

o 

15^19 











cimm 




smm 














mmf^, (pi) 


5. 5 ±0.5 


5. B±0.5 


7.8±0.5 


4.2±0.5 








6.0 


*^6.0 






Ca'^lZ^Z 




ncL 








Fe^\ Hn"*. EDTA 






tiL 




«>») 


■7 >©iB7jC53'JI? 













wo 01/90338 PCT/JPOl/04276 

86 

5 

mm-2 3 m^mmomm 

(«^^^*t=t*Il±4e5{b^WStR^Mjt) 07XJ§?g ($^1 OOL 
) «:jgg4w/v%. pH6. 0. i& g 3 0 1C C IS M U ^ . Il«705 

:^;iT?#rc*»womsi a - -f y h ->;ue^»^^fa^Ay - 7. 1 

10 g ^ /c y 2 # (a *P ^ . 4 8 ^1 # ffl ^ it ffe , 1 0 0 -C T- 1 0 ^ FbT ®i «l 

€pH5. 0, iag4 5nzi@iiu/t^. lii^i<f:P)^(ca-^;m-> 
y--t'«iis imm^ i g u i 500 ^e^j^an) ^ ■:^ -t it ib ^ x 

15' ^ttM ;ni 7 s 5 - -t'ffj ( JU =1 ^ - A ) MS ( @ «5 1 g ^ fc tj 7 
^ L s M IC. 7K^<b:*- h U AT P H 5 . 8 tZiSli L 9 0 °C T- 1 BtFam 

20 i^. mm. mm lyTz t :i ^ . mm^^m 3 6 5 0 & =^^vmi^^ 6 . ik 

hCR-l 3 1 0. NaS) «:?tiILfc*5A ('5r';l'Mi|i*l22 5 L) tC 

fT)5: -P fc, jS{ti>K<^«llfifi)c€:IIJg^ 1 izmmo) H P L C >iT - U v 

25 ^t«:Eg|i(Dl^g;5i 9 8 %iU±<^®5}-€lHliR S xfe fC o Tllftfe . flJi^ 
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iC^TTtf XS«$-&. ^<gLT. efe©^gi*t|»5|^^?t/i:, -S-OS?* 

10 #)$:SfigT- 5 4 2 g laiR U:t„ MIC. 6 0°CT3^FB^|EjgUT^t*tE3 
m^^^mm^ 4 5 6 gfifc. ?^ e>tL75:^S*^l»m(Z)^fflJi£S: H P L C 

mx-mmufct:!^. m^^mmconmit 99. 9 %]u±t. msfi.xmm. 

15 6tC5^t".fce)lZ.*75:lHl^^(2e)i:UT, 10. 1'. 15. 2° 

. 2 0. 3 " jslz^ 2 5 . 5 ' ^m-t ^ :i t ii-r X^-^ h Jl 
^iW^tifzo ^fz. :i(Dt&^B'-^ByF.(D7i<i6f ^ ti - • y ^ y '> ^ -&X' 
m^\^fi: t :i ^ . -rOTk^Mi 1 3. 0%T'S>^zt. -^fz. 

20 MIC, :i(Dm^mm<Dm^Bm^^=&m.mmmm.urzt ei2 7ic:^ 
r»mmmmt/^'^'oti. ^(^sM^^ttsst (^BB#.7t>^6, i 5 oic^ 

eti. i§ct\T. 2 5o''cftiaT-i5^^<D7K(c4g^-r^mMi^ii-^;!?^E«)e 

25 il^Zf^ig^ 5 n;tc :in e»(0 z tiy^ ^ . *^0^oli*^E3«l 5 7!iS 6 ^tK^ 
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Atl. 4 0'C(C<%Sb7t^-l';U/'C:7.tf'lC-tC0^^7.SS=£:3 

0 5J-P^*I*$ ^e>nfc^«E3«lt»5fc$|»* X^EIf/Ti£-Cli? .«f Lfc <!: 

sailftSml© 5 7!p£ 6 #7)c^S<D«»3^ X $IE iff t I4± < y . @ 
10 28(C5^-rct:e)lC.:£;i[HlJiTl^(2e)iUT. 8. 3', 16. 6° 
. 17. 0 " RZf ^ B . 2°«:W-rSCi^4fea<i:-rS!alJffy^^^hJU 

15 E2 9(C:g^t-»Sfitti|g*<^t>H. t (D MEi^ it t iz <D 

n. MIC, 2 9 0 'c#ia*^ e>^^E3ii s«:tosi5i-ft5<i:^^ e>n-5fi 
miigii'^^^ffi^s n^;. c n t) CD c <t *^ e> . 3}z|i®^gijT^Ac^*i:Bgsiigs 

20 

mm 2 6 ssTK^S'^t^^ss 

25 (^li^ttTK^J-A^S^ 4 . 2%T$.y, gSIEJsSg 1 2 0 t: OJi^(i7K5J' 

■ 0 . 2 % T . mmi'^ izmji^X' & ^ n 1 1}^ m m u fz o c n 6 m s 
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m3 0 (M^^m'&m 4 0 1:) , ms ^ iMm^i^&m 1 2 0 r ) tc^ 

-t J:z> IZ . ■^fZ^mn i 2 e ) t UT . 10. 8°, 14. 7°. 15 

5 • 0°. 15. 7-31^^:21. 5 " ^mr^ z t^nmtr ^mmx^ 

-5t><^<^. SsfcWlCtf-^CDlHlf/Tft {2 6) (±|5|-T'. ^W^^^Xzn — 
©^7K|gST&<5«i:2f3JBrStiyS:. ^tz. mm X ^ h O ^ - ^ > 
lillJttSrML, mS^«giI05«1*E3^ 5 T^M 6 #7K6S0D t>OD. 1 

7X) <^m4^E3i^A<#^ UTLN-g* C <i:*i4aj^ U/cc Z (D Z t ^ . 
KJSI 4 0 "COii^roTK^J^^^^ 4 . 2 %^t^3gttEHIi«»5fel±. ^©7K5J>^ 

<i: ft ^ $ n fc = 

y 7 ^ t m yi'.m tm iz^mf ^ z t f)^ m m tz , r^: ^ . tk ^i- o . 2 % o 
myi^m^mmm^iz-Di^T . mm 2 a t^mtzmmm^i^mi^fttza. 
m 3 2iz^-rj:?>i::, '^m 2 7 0 x:nj5:t)^ ^m^mm(om^f^ tm ^ ^ 

. .S<±f^€:^'^7.i^#S<C7Kl pm I $:Atl. r£-tllC||®2 4<^:^;iT 
25 ^fcig^ESI 5 T^S 6 ^tKI^S^:. # S T ^ ± i:: JS IS T -5 S IU ± <^ M 
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m2 0 



m& CO 


maf^m (%) 


7lcl 0 O g iz^m-f^ 


1 0 


3 0.3 


4 3. 5 


3 0 


3 4. 2 


5 1. 9 


5 0 


4 2. 6 


7 4.2 


7 0 


5 3. 0 


112.7 


9 0 


7 0. 5 


2 3 9. 0. 

■ 



g IC IJ . ffi $4 L ^ . 1 2 0 "C 3 0 7^ M 9 0 5^ FbI AD fSi L 7t . «I ^ 



^ 2 1 
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in #li (43-) 


^■feJS (A 4 80nm) 




0 


0.0 0 


1 0 0 


3 0 


0.0 0 


10 0 


6 0 


0.0 0 


10 0 


9 0 


0.0 0 


10 0 



mm 2 9 p Hs^it 

11^2 A o->o}i.r'nrzm^mm 5 Tim. 6 ^7km^B^^mmmm (2 0 

. s L fc ^ . 1 0 0 t: T 2 4 B# ^1 in f^. u o "rrne^mm 

E ;f J S €■ ?7 c» . « Jg (i . 4 8 0 n m It S 1 c m-fe ;b T- flS it g 



S 2 2 
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p H m m ^ (D mm) 




a (%) 


2. 0 mm) 


0.0 0 


9 3 


3. 0 mm) 


0.0 0 


1 0 0 


4.0 mm) 


0. 0 0 


1 0 0 


5. 0 mm) 


0.0 0 


10 0 


6. 0 (hyx-^tt) 


0. 0 0 


1 0 0 


7. 0 (h U X-J^S> 


0. 0 0 


10 0 


8. 0 ( hyx-ifist) 


0. 0 0 


1 0 0 


9. 0 <T>*— -^A) 


0 . 0 0 


10 0 


1 0. 0 (T:^^--'>A) 


0. 00 


1 0 0 



1^ TbI *n » T . p H 2 T^S 1 0 <^JE©aTS , p H 2 Iz fc U 

KHirjgT'pH 7. Olzg3gL;tl w/v%i^U>'>'S#t,M Ow/v 
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m.2 2 





M'^^ (A4 80nn>) 


0 


0.0 0 


3 0 


0. 0 0 


6 0 


0.0 0 


9 0 


0.0 0 



umnx' ^ :z iz m u Tz o 

10 3 1 T E :h JU7\i-Ji^S.m 

(B^Si^M) ^ Jlft ;t- > C 5§ L . 5 w/ V % tH U ^ >^ K 

. ^fegli. 480nm(Zfc(tS1 c m t ;U T' CD it S <h U . ^ ^ > ^ 
20 , S 2 4 
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^feiK (A^BOnm) 


0 


0.0 0 


3 0 


0.0 0 


6 0 


0.0 0 


9 0 


0.0 0 



mm 3 2 ssf^ffl 

u . 2 0 % 7k j§ ig ^ IB L. o ^ <D 7k j§ jg 1 0 0 g s y V ^ ^ y 

^1 g^5ml©Bi-f:t>7KlCig*^L/, ■5-tl(C5ml©>?X^JUX--T- 

<D m la,^ ^ 7. ^ n ^ h y ^ - i^T' L fz o ies^S2 sic 



20 
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^25 



^ ^ ^ 








j< ^ y - 


6. 7 1 


2.9 2 


i ^ / — yi/ 


17.26 


8. 92 




6 7. 7 4 


3 0. 5 7 



^2 5<^^*»^6IB6»^JS:d;^>fC, ^«Eg«i«S«^^WL/Tfcy. 

3 3 -^mm 

^«m<i:U. mm ( rtilg^J^^- i -«|) rojgjg^^;^, A^^^-5iS-C 
T- ^ ^ ;t . 
15 mm 3 4 ;g it14HSI 

^JCS^#JI£J1 . II4 3#. 2 37^S2 9M (1 9 9 0^) 
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S 2 6 



m It m m 






(WfiPJ 




0. 0 


0. 0 




0. 0 


0. 0 




0. 0 


0. 0 




0.7 4 


4. 0 



IZmit^ tlTct)^ . ^ O e g li 0 . 7 4 % t <g fil T 30 tj . >Pf SS O il <t 14 

M V ;u 1- - jKo 1 / 5 T T- So y , mvtmmA^mnfixmit^ tiizK 

1 0 

migi 3 5 mmi^um. 

— (Journal of Nutritional Science 
15 and Vitaminology)J1.^37#. 5297^M54 

4 H (1 9 9 1^) (clEiS(^0 ku6<D^i£lc*PUT, ^-y hWHil^^ 

?^cS^:^h•J■5A*:}S}KlC!lSUfe^)<Z)€ffll^;tc ^ E3 «l li W Hi f*9 § 1^3 

20 fiS ^ iJ iSi^ 7 % ^j^iP U . ;^ An it ^ 1 2 l^Fam S ^4*EH 
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5 ^ Z t «i JpJ L 7t . 

mm 3 6 miti±um 

U-^ tM^m=f-& . JtWJBlEli, ^^ftb)lfi-fe>^'- (1 9 84^) IC 
15 6. o^^aym-^. mit-^ti^ ( + ) irUfc, Htc. i§ g >g ic ^ ?? 

m.2 7 
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n it 


m ^ ^ m 




Bacteroides vulgatus 
JCM5826. 






Bifidobacterium adolescentis 
JCM127S 






Clostridium perfringens 
JCM3816 




+ 


Escherichia coli 
IFO3301 




4- 


Eubaeterium aerofaeiens 
ATCC2S986 




+ 


Lactobacillus acidophilus 
JCM1132 







u -rn icb ^ <b $ n -r . >pj ;u d - ;i is t^ -rn ic g ft $ n ;t c 

!PJ U fc o 

3 7 mia§i±siei 

T. -5- 05 L D 5„fii li . 5 0g/kg-7C7:xf*:SlU±TS)i>Cc!:X>«^JP^U 
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mits i!ftiR$tiic<<. mti a -Thmis.^ n *j -(oisi^mpi t L-z , 
m. mmm. mmm. Micii, ±^mm.. B;fffirtmMS'attnr£ii t lx 

5 W f IJ (C *JJ ffi T # -5 . 
HffiM A - 1 

10 J'i^J^'7.'ifa\:f7.7}^J\y7.c^^ (ferm bp-7144)^ii 

m 6 <D:ff}iiizmcT . y 7 - :^ > -fi - T' A 8 mrsi^mi^rz. ^m'^. s 
js^uFig^jSL. :$:^m<oi& a - >c )u \- •> ju^^mm-mm ^ l( 

3 0. zme/mi) ^BiKU;t. J5:uT. Ay-x (igpit^th+rl^.^ 

6. 0. iajg 3 5 ICPSJ L . CtLlC_hISro/5-;£TiSS!!Ufcffia--<y 
V Jlx h •> -/He ^ ^ ^ ^ y - 7. 1 g S fc U 2 * CD iij ^ fC ^ o <fc e> iz /in 

y^&L. MiS UT^fejgjS^ . ^;i(CS£^T. ?S 14 T Jlftfe L . H 

iwL. m^iyx, ^^mm^^^mt^^mm'fmmrz isimm 9 ^ %xmfz 

e 
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vi^m. mv^^B.m. &m.i&B^ms ^ykm±m. ^&m. umnL 
iz m m ic f ij ffl T # 5 . 
5 mmm a - 2 

10 ^ Tb^ s f5 $ -tt . />;L>T-Jn»iife;£^ itTt^, pH6. 0, isgssicicis 

^itfz, (o R mm =^ 9 5 °c izimm, u ^ 0 ^rs^ rz'ik. /^aiu. ms^ 
15 mmmizj:ijfiii^o-cmmi.. mizMmi^xmrni 0 %<oi^'^ y^^m 

-< y ^ )V \- — 7. 9 . 8%, ■7;i/i>h';5!|--^4. 0%. 

20 h -> ;u y - X 1 . 2 % , >r V T h -> /t / -> K 0 . 7 % , & ti^ ^ 
14, -asi4^=^u. sisfcafeaaij, sMSJtaffK gi7jciw±m. s 

mm^tiii<Dmm^\z-^m [zmmx^^. 

25 



|g SS 00 A - 3 
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€ 5 % TKiSig i: U . C tl (C ^ - 7 5 ^ 

0 m^(Dm-^-vi}Q^. pH6. otzmmL. 4 5 4 s B$rBis/s;s 

5 . »:(.NT*ni»^jS$-fr;t^, pH6. 0. zSfessicicfBSL. ctiiz 

^fz 2 m^tDWi-^ izu^ ^ z> izmx. 3 6 FbIjs 0 $ -fr Ac o ^ o s Jtv 

10 L/Tffiiib. wiz-^^miyxw^mi 0 %(0'>^ y zf^mmm^fz^j iRmn^ 
9 0 % -c^ fc. 

a^Sl*, mm^^ti V . ifJU=i-X^ 0. 7%^ •7;Uh-7.6 2. 7 
n=pS5feaffl, Sl7KEftihSJ, S^ffJ, flSJFiffl, m^itm^fSii: t 

LT. &sfij:^4^!, -(bias.. m.mshu d<omm^{zmmiznmx'^ ^ o 
m.mm A - 4 

20 i: ^ t) 5 C L Sta^ iiS 3 3 % S5|»¥l U . ctiiciigo. i % <t ^3: 
■i>J:?>ICglK*;i'->'i»A^*nx.TpH6. sicisgu. cnica-TS 

5 - -tr ft] ( / asi . ® a € r ^ - s - ;u 6 0 L J) ) i g ^ y o 

. 2 % fC ;5: -5 .t IC *n X. , 9 5 "C T' 1 5 rel S J5& $ . (,\T l 2 0 1C 
T 2 0 5^ FbI 3j" - H ^ U'- 7' U . ^ 5 5 X: lzm.J^ . d+llC-f V7 5 ^ - 
25. tf («J5t#ttWI^.^!t«J{k^W5tR»fiS) 1 g ^ »J 1 , OOO^ttS 
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fc. cn€igg3 0%, pH5. 5. aS5 5"C|ZiagU3t^. a - ^ 

5 pH6. 0, iSg 3 5 r fClSiS.L. C tl fC H Jg^ 7 OD ^ T ^ 

Iw ;5: S J: e> (c *n X. . 3 6 a# ^ S $ . -t; 03 R jS ^ 9 5 'C ic *P » U 

, ^V^^Uh-;^! 3. 9%. ■7Jl/hh'J:i--7.3. 5%, /l/'-T.O 
. 2%. -<V-7;Uhh'J:^--7.2. 0%, ^t^ESIil 4. 5%. -fVv' 

ju h -> /'t / - X 2 . 5 % . 'T; w -'I' h -> ;u y -> K 1 . ? % , s ^ 

15 (DfBLiDmn^ 2 2 . 8 % ^ ^ U T U . ia«75:-B-|^, iSigOttg. 

t£, -a^n^WL. -B-«5^3!si. Mepfifeagij, fissefemgij, mykm±m. s 



20 ^ISS^J A - 5 

mmmA-'i(Dy}'Si'cmfcm^mm^mm^'&. 5gg5%, phs. 

25 til, 5 0 0 ^filSDC 7 5 ^fe}^*P 2 4 ll# JK CS U T , ^WS^&jg 
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^m\&:h'^^>^mmm ir7>/K--5-rhcR-i si o. Nam 
iz^fi^mmmo)-^^^ 2 omtufc, ^^Artse^e 01c izmn u 

UT 5 V / V % Jinx.. znic6orroi£7KS:SV 
10 2 8%-c?i;t. *:S5#wssii, mm^^f:! V m 9 9 %(Dm^mm^'^m 

Bm 5 7b m. 6 ^ 7hi& 2 % ^ m ^ -c '^,)% u . ^Bii:,mm 4 5 %(o^ 
h ^mtz. ^ 7x 4^ \- ^ $z.mm ± <D y X ^ ij i 5 0 k g / c m ^ 

15 ©iSJElCTiei^UfCc Cn<i:I^I^C8 5'C©fa®^^igJg(3D±gPety3S 

MiG^efcaipj. mt^iARWL s,miSL^m. si^kr^jjl^j. s^sij. mt^^j. 
fS.^{zmm tzm ^ x- # -5 , 
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m^mm a - e 

St uT^ttEgji 5 T^s 6 ^7K^s 1 %«pj^. 8 0 *c T' 5 ^mmnm^B 

T p •> ^ IS g) L. ;t o u T . 2t :7 p /7 ^ i;n «S T ^ L , 3SEiw 

15 ^SIEj^LT, ^4*E3«i 5 JtiS 6 ^7ic^S*»5fe^^t;t:. 

rottlg. mj^te. SI;i<b1SSrW Lx. •a■^Efc3|s^, iS:^PU-:^fB^ 

MiEfeafemsij. ffisatmm, BiTKiWiLfij. sjebij. Bit?i$5iij, -atssj. 
m \z f ij ffl T- ^ s . 

^ *E fflj A - 7 

H.SSffy A-6<^>:^^T?#e>ti/i:^t«;Eg^®#WjB!^. ie<iO/i;5<6S 
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mB^m^j urn 9 8 %i;i±(Dmumm^mm s e ^tki^ 

5 . »ilti. S^ti. il;^<btt^Wb. ■6-1**4, -M&m^. M 

Btcatrnffj. Mi^Bfeasj, ffissfemsj. $iJkm±m. ^mm. ^^fifj±w\ 

10 

m^mm a - s 

15 ^ y 0 . 2 % i'C ;5: -5) J; e> {Z An ^ , 9 5 "C T- 1 5 ^ TbI s j£; $ ir . C\ T . 
1 2 0 "CT 2 0 ^i'lK;*-- h U'-T/L^^ic h ^ - :7'^a)Sjtv^^ 

*^5 5*cic*Tm;#L. pH5. 5 izmmiy rc'ik. cnjc-rvzs^- 

20 (0 Wl IZ /Si ^ J: Z) IZ la ?i . 2 A ^rSKrt''^ it . ;a:C\T?l^^j5^-&7t. C 

'^^m^ ^ e m V 0 . 0 8 %lm?L. ^e>fc. UK! i^T^jiTPa^ufc 

mm a - ^ V ^ Ji. h '> j\^m^mm'^mj\im g^u i . 5^(a(Dij^(c 
25 1 0 6f^^n ufz'^. i^mu. ^iguT. ?# e>n/::jtjg€. 
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UTJmSEL, $ b (rii^ L TiiJt 7 0 %(7) V ^ Hff^ !|^3 ^ y J|2^ 9 

O % # c 

.-fV-7;U| 7.1 4. 1%. "7;UhKU:t — X3. 2%. 7.0 

5 . 3%, ^'v^;uhH>j3r — 7.2. i%.iitftEa)iii4. 0%, -rw 
;u h *> ;u / — 7. 2 . 4 % , -r V -7 ;u h v ;u /■? / K 1 - 9 % . s i; 

CDte(75)ie^2 4. 5%#:tLTfcy. S W 4" "H" . 2§ ^ CO ite Jt . « ?! 
14. ^i*14^*L. -a- 1**4. Mi*efeS»J. B°nMaa^j. Sl7jc|»ji:Sij. $ 

m mm A - 9 

t;uxp/\';>-9— -^^-y-xsn (ferm bp-7 592) ^ m 

m 4a):oji(cpi:T:7r->>-^ — T-4 8^^ ^im Ltzo ^# b *v t§ 

15 l|!|3!i$^)20LeSFm^ffit^Tl^BigigL. $t>lC. ^a?igjgeUFm 
;1«iL. 2f:*B^CD3ffia-'<V^;Uhv;U^^Pmj]g^$1)1 L (8. 0^ 
ii/m 1 ) z:mtza iJjL^T'. /W-7 (»i£#^t#Jl^!f«!Hb!^5f3£RjrSi 

) z: 2 5 %izrj: ^ ^ 5 izyKtzmm^ tz'^. pH5. 5. SJ145 
°c ir |g| S L , zirHz±t&X'Wtzm a - ^ V ^ ;u h -> ;u K nmmm^ y 
20 -7.1 g^yi. 5m^ia)Slj^(-^i:*«i:o(c»Il^, 48ffi^ra&f&$ii-fc 

o ■?-a>5f£:jS^9 5"'ClC*D8ftLT1 O^WS}#L?-c^. JlJSJL. JtiSL 
T. m^titzm.^.^ . ^miz Ltzi}< -:> X . JStiMX-BJife L . HM&U:o 
HS'f ;j- >3^^mflilc J; y Hon LTSmiii Ls $f>j::. ifi L . I£ Ji L 

25 BJ^fe^y. -if^Ua— 7.3 3. 3%, fVVyUI 72. 5 

%, X2. 0%. iit>tE^4 4. 5%. -< V -7 ;u K v ;U/N° y — 7. 
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, nmn. Missfcaaij. s,m.iSLB.m. mjkm±m. smm. mi^m. -a 
5 mizmm iz f ij ffi T- ^ s . 
mmm b - i n^^m 

. SSffiS FaGJ^-r-hJI ) 0. OlMMgP. RZ^ L - 7 7. /'K Jl^f^ Ji^ - 
L - y ji - ^ - > ^ j[, :l X T Jl' rT7>/t;u-7^-AJl ) 0 

S> ■© . 

20 

S]g5 5%BHi5S}gi 0 oamgpicii»Ei?3A - 2 (o■J^)^iX'nTz^^mm 
-5 * T- in f^. ji li L , cniwti^x^sio. e KMg|5&LKigM<7) u t >S 

2 5 3^<>:3ife5|s[i ^illD tc S£ o T fi£ »B U . Hia^p^^Aco 2f:fi&(S@«I 
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. ^ A ^ - X 3 mm^ ^ ^ ^ i}^ < Ui ^ {zmm.-:um L . cn(c?i7xjga 

5 -^^Uf^ h --'l' 2 SMfiP, 4^ -> U h - 2 SSSB. H «SC"J A - 7 O Sfe T 
mfc^«Egm57»rS6^7XieSI»5^2fiS§B, St^hV/ND-^^^TK^ 

IIS&^JB-4 

75: .i:' (Z) i@ I* ffl {Z W f iJ IC |ij ffl T: ^ § . 

6 5 "C T- 3. 0 ^^fSS® U . 4 0 "C IZJ^JP^. C niC . ^ ^ 
T, 5LKg(D;^^-^-<& 3 0 SMSPtiS U. 3 7 t: T 8 B# FalJg^ O T 
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mmm b - e i^^i^n^-x 

5 00 A - 7 0^;^T-mfc^*^EgSI 5 T^S 6 #7XeB^I»5^ 5 0 SMSR. 

0. iSmaP. 2-O-a— ^!^;U=lvJU-L-77.3;Ut*>K0. ZM 

MSP. i?jL>my-^o. 1 fissB. "^^ji/^^o. 5 fiMgpsr^f»3fe# 

10 IZttia*-. SmSg 4 0 *C i U . CntZHJSffiJ A - 5 Cr)j^;iT?#Ac^*(c 
-C&^o ■^fz. Si*. Sa*^;5:<. i§ a ^ T . ■© * □ 'J - 

15 

) oo Mssp; ^is^ij A - 2 (oyi'^T^ntzm^mm'^ 
sma?, &i;:tJgissgn^3t^(zifc^L> ii5P2 8osmgp^*n;^T 

Igv ^m.\^XWk^u^mft. steals. 75:«)b;&^;3:5t;R^WL. ®i*m*fT 

25 

MJffiffij B-8 ^ 3 ^ - b 
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± (f ;t c z<Dmiziy'>^> 0 . 5 M M ^ M U T ?E ^ iz ^ ift $ ;t o 
^ S ^ ^ L T ^ L . ^ B°B ^ f:: . fp li . !» iS 14 /j: < . fe . 3t ;R #t 

icH<. rtsusais t) a»T«> y . □ t » 6 awc . ±afi:-a-i*<t: 
10 - h t uxmmT'S>^. 

20 

HfiS^JB-IO $>A/ 

W.n^b-r^^ OSMSPIZ. ^;£fC?i£c.T, 7X *P ^ T Sit 3S L . U 

o -y-^ ^51- ;u ^ iin ^ T :p .s; 3o A/ ^ 5 73: u ct ^) ici^ y ± (t\ Si a (d » 
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5 HffiffH B - 1 1 A > 

10 Sfa75:-H-i*^Wt-'5^SSO/t>-c^'S. 



HffiflPJ B - 1 2 A A 

Sig(c;^gT' 7 B falSltii*-. »:tNT-, '©>£lZ?iS£LN. >^ T' 3t ;^ L . L>> 

20 

USE^J B - 1 3 fh'^^y^. K 

-r — n-hSJ ) laMSntz. IIJS<5yA-6(0:^iiT-?t7t:^4^E3Si57!i 

S 6 ^7K«SSf»5|? 2 figgP^jg^ U. ^'SSA-;/ h tCAtl. 5 

25 0 rT-MEI£ig UT«^5S^y5^ K 2|5: b°o fi ® Ift S ji? T' . 
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mmm b - i 4 m^9?n 

ML, mrcsSttSPM 1 SMSPfCJtf UT. UK 1 6 © :^ ;£ C *i i; TiSig l> 
-^ifcgUT, ^4^Eg8i 5 J^M 6 #7k^S -ST €r 

10 i^m. i^m=f-. m.itmfsi i£(D^:h a u -^m 

75: £ <i: L T t> W #'J (c ?ij ffi T- $ ^ o 

15 mmmB-^ s T^mmmm 

mvtsam s Tim e ^ 7km ^mm 7^ 'tmrc. 
20 2^*»^ 5 sssiiic. ^^ggosMSR, h u/N □ -;^#7Ki^s 2 mma? 

. myi<i^ m -i m^^JSiZ^ a - -if Zl iy Jl. ^ 7. ^ V > (i|*jt^%l:«c 

. =3.X(D^ 'b&tf^'C . AiSfflOailZl 007^^1 0, 000 
25 IgfCwlK LTlUfflfnti .fc < , A;"^^!*, M d« U i U L «> t> T . 
>1 to U C\ S a S CD ffl ffl T' o c 
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nm^j B - 1 6 AfS^m^^v-A 

5 4*E3{| 5 T^S 6 ^7KeS«»5^ 2 SMgp. a-^;m->;U J\.^> («cSC 

oT*P^5SlllU. CtllC L -?Lag 2 SSfiP. 1. 3 -y^l^>'!f ij 
->U 5 t^ftaSTk 6 6M§SP^*n^. t -J* >f tf - fw ¥L <b 

10 MlcS5isK7)iSM€An^T!tJ$ig^ <bl£ ffi U - A ^ Mil b ;t . 

^Sfiv Jn:ie<b14€:W U. SS14*«^<. S M O H 181 ft ± 46 . Hffllffl 
. fe a »J 75: <f: t U T W ?'J IZ f ij ffl T- # 5 o 

mmm b - i ? h^m^ 
15 m~ u >Bi;^3 ;u->';7 A 4 5 smsds ^'>«j;niSK^hU'5Ai. sm 

0. 5MMgR. mmmA - 2 (D:fj&-vnfzmi^mm%m'>'^ 1 sm. 

MSP, it'^^y^O. 0 2SmgP«5.J;tX|DiSgijO. 0 5SSgl?€:7ic1 3 
20 C«i:;5:<. ^ ffl ^ S M » T S » 

Sli. hU/\P-::^#7Xeg2 0 OSMSP, .^>il'h5rh5:t-7>i5^W«» 
25 5^200aMSP. l»5^SPil270SMSP. l!ttfl&t»?L 2 0 9 MMSB, i^it 
:J- h U A 4 . 4 Sggp. ^-ft^ 'J A 1 . 8 mSSR. BS^ i7'4-- -> 
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1 smsp> t'^ 5 > E T-feT^- h 0 . 6 mms^RU-u'^>m7 s. \i 0 

. 0 4 SMSR*^675:Si£^!f«0*SiK C © E ^1^0 2 5 g f :3 RSSIS ^ 
5 H/Jx^JcBtHL. t - h i^-Jl' UTSi Jt. 

^ e it Lx rc. 

^jsffij A - 6 (Di^mx'WTcmviwm 5 t^s e ^7XjgrHt}}5r. 
15 1 mmm 

D L - ± V > O.OSfiMgP 

20 7K ^ ^ 'J ^7 A 0. oifiggp 

0 . 3 mmu 

25 lt©7K 

^ ft 1 0 0 fi M g|? 
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nmmB-2 0 ^m^m^^tj^A 

«>x5^^> (2ot;uft»n) y ji' a > 3 mmsxi 8 5 "c [zm^, -D -:> 

t^ — fCjg^Lxfc (Ajg) . glj^, 9 5 % ^ V -t V > 2 . v'JUf^h 

6 izmmu, ^ ^ izm^yk^m^r±m^ ^ o o mmmt lt v 
20 - A immure c 

2^^U-A(i, fiLJS(Z)(*iSt4lCgn-5±. ^ Je Iw >t^ -r -i) f J 14 @ «) 

25 
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3 0 %-V viiJj&flfiK;^ 0 V >•)- V ATKJgjg 2 O MMSR. 2 

mm^. t:;i/A^^> 0 . 2MMa5. i o Ji>m7i<.?§m ^ mm 
u/\p-7.5Mssp. ^jfeMA. - 6 (oyj &-^mr::iB^mm 5 Tim 6 -^ik 

SiJ ^ # fc. 

jsjii 0 0 l^)fcy^!^2 0g(DilJ^T-;^*^L, mm^itxm 

ffl fiij t L T B S fi*J IC f ij ffl -r S C i: d< T- # S „ 

B - 2 3 m.m 

;iICiJ£^TniEfll(CcfciJJTI£LT)i:^55. 2 5mm. l|^6 8 0mgO 
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5 mmm b - 2 4 m^m. 

MSlfc J^U^tK 3 4 MMBPX>^ e> ;5:-5±SKt}g^ffl INT, i^SL. MIC. □ 

15 mmmB-2s 9vmi&mm^m 

mmm a - e (oyj'mxnrzm^mm s jbrn e ^^mnmyr. i oosm 

- ji- 5 0 Sg^^ip^ig^ u . H tc 1 0 w/ V % 5 >7Kj§jg 200 
20 /t. ^t^ESi^ict y 3 -^^^ > y mm 

mm ^ (D JL - mi^m t ^nm-r^ z: ti)^ ^T^mmrB^nj^mm^ 



25 
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5 iibr^y->;u- (i-*6) - a- D- ^;nitf^y->;u- (i-»3) - 

^t;^MSO^ifeifiK4*}€ > X H e*) (c ^ fiffi g (c it -r ^ c i: d^BTteci: 

ti-ot:Lo »F*^S^4*EgiiXlicti€^t;iiM(i. 11 M fl*J (c ii tc 14 7^ £ 

10 iRaiox>^§mT'«> y > fQ rcC <g -ff , SJgroifig. 'S^ii. it 

j^^bis. ^wu. -B-i^sjsj. □ u mstcSfe^aij-. ®i*5feM 
i^j. Sx^^B^n. ^TkR^jh^j. umm. ^mm. m^itmptu 

•5) o 

C i: IS ^ ^ ^ © ^ S ^ T- 26 S . 
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H ^ CD IS S 
1. #^S7t5|5SS(DS^fil it i: LT a - 1 , 6 ;U □ ^ ^ L . 

V&ltlzJi-D X . •*)-^ ^ U {->6) - a- D- ^i^;U3e^yvJJ/- (1 
_»3) _Q:_D_^;p3t:^y->;U- (1—6) - a- D- ^;UZ]t:^ 
y i>;U- ( 1 - 3 ) - a - D - ^5^;U=} bf ^ / ( 1 — } ©mig^W 

10 2. l^jl7t5^^(DiK^4i it i: LT a - 1 , 6 ^ ;Hi v ^ ^ W U . 

-5 3 JU±cofiiSX>^, /t y - x , -f y v ;i/ h -> ;u ^ 

h - . ■< V ^ ;u h -> ;u y - 7. V V' ;u h -> /'^ y -> K e> iM 

( 1 ) f^ffl 

20 ^^MTt^^cDm-^m^i: a - ^ , 6 tJ^;H] ->;u^^^w 

wrs^^;n3-7>m^gA?3iu±(Di^m;&^e>, a--ryv'-/uhi>;ue^ 
^^t;S/tv(c«t^T. -y--<>>p {-»6) - o- D- 4^;U3t°5y->JU- 

.(l-»3) - a- D- ^^^Unt^y-xJU- (1—6) - a- D- ^jm 
25 tf5y->JU- (1—3) - a- D- :5^;H]t^y>>>lW- (1— } 
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( 2 ) ^=Fm 

S D S - '^ J\^mn}^SI)miZto^\Xlh S 2, 0 0 0^JI/h>7^ 

s!^ 1 3 6 , 0 0 0 b><Dmmf*iizmm^n^6f=Fm^mT^o 
I **i 8 . 3 ossfflrt ic5is$ ti-s^m^s.^ wr 5c 

( 4 ) SiSiag 

pH6. 0, 3 0^^•r^jE^5<D^^^TlCtet^Ti^4 51C7^(S^*l 
5 0 'C05®IiiF*i(C5tK$tl5S®i&fi*Wf 5. 
10 ( 5 ) S ig p H 

SS-Cs 3 05i'rBlSJ$;<D^f^l^Tlwfcl\TpHi|Stl5. 5BSp 

H**i6. 5 oKii icsiss nssis p H ^ wr -5 . 

(6) iailS^tt 

pH6. 0 , 6 0 ^^FBl(^J#o^^ifcTlcfc(t5SSiag^€iii^ 
.15 4 5 r T tC 5 . 

( 7 ) p H S^IS 

. 6 T^SiiS^ p H 1 0 . 0 (D.IEH tC^f 'O = 

5. #^'^7C5^i^0 3g^!gl it <h UT a - 1 , 6 ;H3 -> jl/ ^ ^ W L , 

20 CO#^^7c5^S^iU^^(7>$g^*titci:UTa-l. 4^;U=5->;UJS^$W-r 

5^^;i/=]-:;iS^g*«3 i:A±(DmMi}^ e> . a - -f v ^ h -> JUS^ ^ ^ 
-^3) - a-D-^^;mf5y->;U- ( 1 -» 6 ) - a-D-ii/JUritf^ 

y«>;u- (i-»3) -a-D-i;?';u3tf^v.i>;i'- (w) co«it^w 

ICS^fT 5 y KE?'J;5^ billing 1 aXli 2 ^i^±OE^J€^t-5'f V 
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•7 K V ^ ^ P m . 

i:■r'5fi3^ia)i5Hll1m7bsm53S©L^•rtt*^(r|Bla©a--fv■7J^H 
V ;u ic p 3g o 

5 7. iS3J^(DlGfflm13l7bSm5]S(7)L^■r*^*MrB^te<7)Qr-'<V■7;Uh 

«5 3!)>t.. iB^cDieamv^TbMm 6 m a> -r *i icia® © a - v ^ ;t 

m 0> Sli it :o is o 

9. /N^JUX-'^PfXTtf^UXCBaci I lus globisp 
or us) C9 (ttZifriKji ASHetffil^^WSSRFf ^i^±!|?DS!^i:> 
^f— s igB=£§-^FERM BP-7 1 43) . /-x^^L-T. ■■5^Pt*X7K;U 

15 XCBacillus gIobisporus)C11(3i3l}TiSfe;» 

p-71 44) . /N7';U;?.-yPt'X7K;L.>l (Sas i l I us g I 
■obisporus)N75. (5!felZ:?TiftSAjtll^fi?$g^?3F3SRff ^ 

i<F*:!|*iS^lt-t>^— V ^lt#-^FERM BP-7 5 9 1 ) . T;uxn 

20 /"v^^— '"^^t^T-CArthrobacter ramosus)S 

■^FERM BP - 7 59 2 ). T JU X P A — • n t* 7^ ;U = X ( 
Arthrobacter globi formis) A19 (SitLfr 

iEfeji AMUfeli&^^WSSRlT i^i^^itaSK-b > ^ IfltS-^FERM 
25 BP-75 9-0 ) . XI*"?-:IXt>(75S£S!|*T?fei>a--<V "7 h ;Hc 

10. l^il7L5^affi(7)Sjig^*i5S:i:LTa-1. 6^^;Uziv;HSS^ff^L 
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5 11. #^i§7u5i£i^(D^^«lie i: UT a - 1 , 6 4?^ -> JUife W L 

;u h - ^ . -< V -7 h ;u /t y —7.. it Of -f y -7 ;u h i' -/l' y -> K 6 
1 SXfi 2 @lU±K>ilKTa65lt*<7>$£i8^ 1 om^tmcOa- 
10 ^' V -7 jl/ h -> -'U ^ ^ s £5 :^ . 

1 2. m^oiEffligi oJixtsmi i«fBii(73a-'rvx';i/h->;ue 

^SJttvlzPgU. D - Cf J\^Z3 -7.. D - =ir'>a-X. L - =^ O - 7. . D 

D-^^^'h-x. D-75t'y-7., D-T^n-;:?. 
s L - V JU - 7. . L - ^ A / - 7. V 5^ ;b - c - «> K . 7^ ;u 

15 - ^ - >y ;u □ -> h' , D - u :t^' - , L - u Tlx' - :^ . D - y -> □ - ;^ . v 
;i/ 1' h - ;u , ^ -> 'J h - ;u V 7 ^ t' h - ;i' . u t' h - . x u x u h - 

20 —7s. ^ y^--^ -7. V n y - 7. V - . ^juhhy-f 

h — , ^ <p V — 7s 7<? u — 7. X p - :^ , ^ V -7 h -> 3 
-> K . L - 7 :^ □ ;u t' eiitfns 1 ffiXli 2 @];i±(DSS<* 

1 0 HXJirn 1 1 ^iStl<7> a ~ >f V T JU h -> JUe^SIEg:^;* . 
25 13. #rS7t5|5i^<DiK^«|jt<!: LT a ~ 1 , 6 ;U P v ^ W L 
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?#eti'5-y--f^n {-^6) - a - D - ^^;H3 y ( i -* 

3) - a - D - -Sf JUH \:^^/ i^.A- (1-*6) - a-D-^;UDbf^y 

5 ->;i/- (1^3) - a-D-4^;ui3t:^y->;u- (w} osii^wr 

14. ^^MTt^i^Oi^'^m^ t a - ^ , 6 ^ Jl^zi '> J]^m-^!^m 

10 1 mTbrnm 6 m(Di^-rti/)uzsd.m(D a - ^ y ^ b '> ji^m^mm^nm 

-tf-f^P {-♦6) - a- D- ^^;H]e5y->;U- (1—3) - a 

-D-^^<;nitf^yv;u- (i-»6) - a- D- ^^;nit:^y->;u- ( 
i-»3) - a- D- :i/;mtf^y->;i.- (i-} (D^i^^"^ T ^mvtm 

) - a- D- 'i/JH]t*^y->JU- (1—3) - a- D- ^?^JUntf^y-> 
;U- (1—6) - a- D-^^'JUZIt'^-Zv^JU- (1—3) - a - D - ■Cf 

;nif7yv';u- (1— } oD^is^ 'E)^*SE3»icD#s^is]± $ -frfc 

■!*--1'i?P {—6) - a- D-^';uzit^yv;i/- (1—3) - a- D- 
20 ^5^;i/zie^y->;u- (i— 6) - a- D- ^^;b=it:^y (1—3 
) - a - D ->5^;i.3 t^y '>;i.- (1—} ro^ig 3^*^23 SI . X 
li c ti ^ # t; ® M . 

1 5. m-^mm. xii cn^^tri^mx?^ -y--i'tj?p {-e) - a-o 
-.<5^;i'3t:^y->;i'- (1—3) - a- D- i!^;nitf^y->;u- (i — 

25 6) - a- D- >5^;U3hr^y (1—3) - a- D- ^^^^UPf^y 
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(DD-^^D {-*6) - a. - D - y ->;U- ( 1 3 ) - a-D 

3) - a - D - bf ^ y -> - (!-*} (omik^^T ^m^Bm. 

1 6. V-^ ^ a {->6) - a- D- i?'JHlt:^/->JU- (l-»3) - 

a-D-:i^;mt^y (i-*6) - a- D- i^;UDt:^/->ju- 

(1-^3) - a- D- >/JU3e^yi>;U- (1— )(D<gii€:Wr-2.JS*it 

ft^roiaami 3^. i 4^3z.i$igi 5 ^iEiSo-»--r □ {-»6) - 

OL-\:>-<f}\^^\i3J\y)V- (l-»3) - a- D- 4^jH]tf^y>';U- 
(1->6) - a- D- ^^>H]tf^/*>;U- (l-»-3) - a- D- e^Ji/Z] 

/ ->;u- ( 1 (D-m'-^^-^r ^m^nm. xj^cn^^t^i^Sj 

15 1 7. ^Wnlfi. -^^itrn {-*6) - a - D - ;i/ Z3 ^ ^ v- ;i/ - (1 

->3) - a- D- ^i^;u=ibf^y->;u- (1-*6) - e- D- ^?^;nit:^ 

y->;U- (1-^3) - a- D-^^jUzlt^y->JU- (1-^} O^il^W 

^y'i'ju- (i-*3) - a- D- ^;mt:^y->;i'- (1-»6) - a- 

20 D-^^;Ua tr 5 / v-^U- (l-*3) - a- D-^;U3l::^y->>)U- (1 
-»} ©^iS^Wt--5^*liEgi^l^7KieS. "SlU-^^ <P U {-"B) - a- 

D--5^;nih:^y->ji/- (i-»3) - a- D- ^^;u=ie^y->ju- (i 

-*6) - a- D- ^;UDt*^y->;U- (1-*3) - a- D--i7";H]tf7 

/ ->;u- ( 1 (omii^ ^mwEgi^^57K*ss;&^ e» ji(itii)-..i sx 

-Ti^P {-*6) - a- D- ^^^HJtf^/v-JU- (l-*3) - 
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-/HJtf^yvJl'- ( 1 -* 6 ) - a - D - :i^;H3 t ^ y v^b - ( 1 3 ) 

- a - D - tf 5 / ■>v^- ( (omm^mT^m^mm.. "SLit 

□ {-'•e) - a- D- ^^;n]tr^/->Ji'- (i-»3) - a- D- ^;pa 

10 1 9. m^mm^^vmnt)^ . -y--r^p {^6) - a- D-ti/";u3tf 

y i^JU- (l-*3) - a- D-^;Hlfc;^y->JI/- (1-»6) - a- 

>>□ {-»6) - a~D->/;U3tf^/->JU- (1->3)-a-D->/;U 

□ t^Vv'Jl'- (1—6) - a- D- ^<JU 31::^ / *>;!/- (1-»3) - 

20 a - D - y -»H3 b' ^ y - (1-*) (omm^mt ^is^mm. xisc 

n 2: # t; ^ S . 

2 0. #^M7t5^^<7)tg^tll5C <i: UT a - 1 . 6 ;U 3 -> JUIg ^ ^ W L 
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- ( 1 -» 3 ) - a - D - ^^l' n y ->;L' - (1-»6) -a-D-^J\^ 

□ t:.^ y -> - ( 1 -> 3 ) - a - D - 4/ VP □ tr 5 y -> ;u - i^ -*) om 

2 1. #^M7L5nJ«<Z)t^ ^^5t (h L X a - 1 , 6 ^ JU □ v JUIg ^ $ W L 
5 , C<^#^^7c5^^1Ui+0«S^<$it <!: UT a - 1 , 4 ^ □ -> ;kl^ ^ ^ W 

h - s ;u h /t y - 7. s -r y v' -> ;u /•^ y -> K e> iS 

0 HiSilO-y-^ P {-»■ 6 ) - a-D-^^Jl.3t^/->;U- (1-9-3) 

10 -a-D-^^;nitf^y->;i/- (1-»6) - a- D- i5^;untf^/->;i' 

- (1—3) - o- D- ^^;uDfc:^y->;u- (i-»} <Dmi^=s:m-t^m 

2 2. a - ^ y ^ )[^ h Jl^B^mm^i^m^ itfz'^. a - T 5. ^ -■\f 
. iS - 7 5 - t'. ^^'JUa 7 5 ^--tf&tXa -^jUn ->^--ti*^e) iHi 
15 ti5 1 mSli 2«JU±OP^^^^ffl$1^-SCi:^4^m<h^'5lf^©lEi8 
m2O3l3i(d:^2i]^iSSS0?-y--i'47P {—6) - a- D- ^5^;unt:^y 
->JU- (1—3) - Q;-D->^;i.3t:^y'>7U- (1—6) - a- D- 

^ juzi t: ^ y •> j\, - (1—3) - a- D- ^^;uDt:^y>>ju- (i— } 
20 2 3. a ->r ye;u h->;u^^p^€:f^ffl$i+fc^. Wife. lift^. ^ 

•5 A P ^ H 7 - (Zi 5^®, M IC J; S 5^ SI . a&i!f«!) (C J: SBEP 

«as&D^7JU^ u<iasicj:s^jgi^^»^t>ii litis 1 ®xtt2S];i±05 

|gli:?3;i^fflC\SC<i:^»f8ti:-rsm*<Digfflm2 03S7^s^2 zmo) 
tl.*MClEtS03-y--r 4? P {—6) - a-D-^/;U3tf^y->;i/- (1 
25 —3) - a-D-ifJi.ZSt^^y-^Jl'- (1—6) - a-D-^^;i/=lt^ 

y'>;i'- (i— 3) - a- D-^^;H]f^y->;u- (i— } (D^it^W 
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2 4. •*)->i{7n {-»6) - a- D - t:^ y - (1-*3) - 

a-D-i^;n]tf^y->;u- (i-»6) - a- D- ^;nitf^y->;u- 
(i-*3) - a- D- ;^;untf^y->;i'- (w} 0^ji€:Wr-5^=K 
5 E3Si. X(iCti^#?tf^S;&^. -y-'f^p {—6) - a- D-^;UDtf^ 

(l->3) - a- D- ^JUDt:^/->JU- (l-»6) - a- D 
-^^^Untf^/v^U- (1->3) - a- D- i^;l.Zlt:^y'>JU- 

} (Di^m^mt ^wiv^mm^ . mm^m^j ^ o w/ w %j;i±#w Lxt^ 

'5if*©i£ifi2 0^7^S^2 3 «(^t\-rti*MclES£©-y--1' □ { — 6 ) 
10 -a-D-^^;UZ)t:^/->;i.- (1^3) - a- D- ^^;i/3e^y->ji. 
- (l-»6) - a-D-^ jui b: ^ y vJb - ( 1 ^ 3 ) - a - D - JV 

=ie5y*>;u- (w} omit* -s^ttsa^. stttcnsr^t/iiis 

2 5. •y--r^a.{-*6) - o:-D-^;H]e^/->>;u- (i-^3) - 
(i-»-3) - a- D- ri^;H]tf^y->;u- (i^} (7?mjl^wrS3g*e 

mim. 'SL[^:Lti^%timm(o^mtfi. -> ^ «> y . ^ x h > a s 

^7!(MII 2 4 HOlNf tl*MCfSiS(0-y-'f i> □ {-♦6) - a-D-^^;i/=] 
20 tf^yi^^L-- (1-^3) - a-D-<5^;U=]t^y>>;U- (1-^6) - a 

-D-y;uat;^y->;u- (i-^3) - a- D- y;uai:f^/->;u- ( 

2 6. if,Sa*«. WSi;§ii^fflt\'5>Ci;5:< 7ic>gjS;&^e>rHai^ -ttfc^jt^ 
TSd -Slt^OigHm 2 5 IifEiS(7>-y--r □ {-*6) - a-D-^^JUnf 
25 ^y->;u- (l-^S) - a- D- iJ^;mt^/->;b- (l-»6) - a- 
D - i'' □ tr^yvju- {i->3) - a- D- ^^;H]t'^y->;L'- (i 
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2 7.. m^commm ^ smTimmt s ^oo-rn2&^ciEii©-y--< ^. □ 

{-*6) - a - D -i^jUD y v^P- (l-»3) - a-D--:fJlZHf 
J (l-»6) - a- D- ^;i/3h:^/i>;U- (1->3) - a- 

5 D tf ^ y (!-»} ©^ii^^t- -s^t^egfi. xi±cn$ 

t- H S ^ # W -B: U 4£> fflJ5K4^!l o 

28. +*--<i7n {-»6) - a- D- ^^l/^tr^y (1-»3) - 

( 1 -> 3 ) - a •- D - fcf ^ y - ( 1 -*} o«lii^wr^ig« 
10 ea^. w n^^t^^M^ . -B-i^ts, (g:^py 

, @lgeiiik1£. a^i^. <ft«L O @ <D g tti ih , iK^f^^ 

20 m^Litm 2 8 mss.m<Dmf&^o 

3 0. *afi£!|*I.Z>*. fiCJS^ffliafigiiaT'aD -5)f§^C7>iEffi^ 2 7 I17!(Mm 2 

31. V-^ <7 a {-»6) - a- D--J';U3tf^/'>;U- (1—3) - 
a-D-<^JU=ibf5y'>;i/- (1 -*6) - a- D- i<;Hllf^ / 
25 (i-*3) - a- D- i?';u=tf^y->;u- (1—} co^^^WTS^*^ 
mm^ B ff? ^^TzV 0. 1 w/'w%;u±#^-ti-L46rcii^c;5iEfflm2 7 
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32. ■y-^'tS^P {—6) - a- D- ^^;i.Zlt^y->;U- (1—3) - 
a-D-^/;me^y->;i'- (1-»6) - a- D- i^;Uzitf^y'i>;U- 

(1-»3) - a- D- ^^;Untf^y->;i.- (!-♦} O^i^^rWr-S^tt 

;u h - ;^ , -( V V' ;u h ->;i/yt y -x. s t/^ v ^ ;i/ h -> / •> K e 

3 3. -y--f>?n {—6) - a-D-i^^Uat^/v^l'- (1—3) - 
a-D-^;U=]tf^yv^l/- (1—6) - a- D- ^^^^mtf^/vJl/- 

10 (1—3) - a - D - ■{/ Jlzi ^ y -> J[. - (1—} ^ it ^ W "T -5 ^ « 

3 4. mmt)^. i^zfvzT. -^7.^vv. t^mwk^^. tt^w^^^^. 

15 ©^K, 

3 5. fe^Tji, If'Ti^p {^6) - a-D-^T^^me^y (1 

— 3) - Q:-D-^^;mt*^y->;u- (i— 6) - a- o- ^^^mtf^ 
y->;u- (1—3) - a- D- 'i/;n]t:^/->;i.- (1— } ro^it^w 

■r S^tSESi^ 5 TbS 6 #7X3eSs It-r^n {—6) -a-D-^;H3tr 
20 ^/->;U- (1—3) - a- D-^7'"^H]t^y>';U- (1—6) - a- 
D-i^Jl/Pt:^y>';l'- (1—3) - a- D- ^;^;UPtf^y'->JU- (1 
-} O^ii^ Wf S^«Eg^ 1 ^Jici^S. 3Z. (i -t*- -f ^ □ {-e) -a- 
D - ;ni t' ^ y -> ;i/ - ( 1 — 3 ) - a - D - •j^ ;u zj tf ^ y V ;i/ - (1 

— 6) - a- D- <y;i/Pt:^/v^l/- (1—3) - «-D-^;i/3.t^ 

3 4 iSlZlfiiJO^a. 
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36. -y->r^n {-*6) - a- D- i5^;n]t:^y->;i'- (wa) - 
a-D-^/^mtf^y ->;!/- (i-»6) - a - d - -if ^ \^ ^ y ji. - 

(1-^3) - a - D - ip^jni t5 y ->;u- (!-*} (Dmm^mt^m^ 

5 - (l-»3) - a- D- ^^jur]t:^y->;i/- (l— e) - a- D- ^>';U 
3fcf^yv;u- (i-»-3) - d- D- i^;P3t:^yv';u- (i— } (om 
m^mT ^m^mm -i ^yi^mm. ^itv-^i^n {-^e) - a-D-</ju 

3 f ^ y v Jl/ - ( 1 3 ) - a - D - ;l/ 3 t: ^ y -> - ( 1 — 6 ) - 
a-D-^;H3t:^/->;U- (i-»3) - a- D- ^yjl.Dt:^/->;u- 

10 n ^) omi^^mr ^m^Bmmjkm^Bo 

^©ea^34ii, m 3 5 Jixijig 3 6 ]iiesi(^^K. 

3 8. ^g**. -B-B^Jlst. ■(6e)fi414:^n°o^«, iS.ti a V - MShm^ . S 

i*5femsij. ®i*efessij. n°nMefe:affj. ^7hm±m. ^mm. ^m.m. m 

3 9. if:^<Di5ia^3 23i7bMm3 8 m (o m tuz tim <o mm ^ # 

20 SIEilOilflfiJt^o 

4 1. sm;£4^;!>^. fi£@^ffiiilifi!c!t^T'£<&l§^(D^Sm 3 9 HlBiSO^II 

42. -y->r;i7P {-*6) - a-D-^;U3tf^y->;U- (l->3) - 
25 (1^3) - a- D- ^<;u=jtf^y->;u- (1^} omii^=^1-«>^« 
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1/20 



m 1 



in 

CO 
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1. 

SEQUENCE LISTING 
<110> Kabushiki Kaisha Hayashlbara Seibutsu Kag-aku Kenkyujo 

<120> a -Isomaltosyl-transf erring enzyme, its preparation and uses 
<130> W0843 

<150> JP 149,484/00 
<151> 2000-5-22 

<150> JP 229,557/00 
<151> 2000-7-28 

<160> 10 

<210> 1 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 1 

lie Asp Gly Val Tyr His Ala Pro 
1 5 

<210> 2 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 2 

Gly Asn Glu Met Arg Asn Gin Tyr 
1 5 



<210> 3 
<211> 8 
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2. 

<212> PRT 

<213> Bacillus globxsporus 
<400> 3 

He Thr Thr Trp Pro He Glu Ser 
1 5 

<210> 4 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 4 

Trp Ala Phe Gly Leu Trp Met Ser 
1 5 

<210> 5 
<211> 6 
<212> PRT 

<213> Bacillus globisporus 
<400> 5 

Asn Trp Trp Met Ser Lys 
1 5 

<210> 6 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 6 

Thr Asp Gly Gly Glu Met Val Trp 
1 5 



<210> 7 
<211> 8 
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3, 

<212> PRT 

<213> Bacillus globisporus 
<400> 7 

Asn lie Tyr Leu Pro Gin Gly Asp 
1 5 



<210> 8 
<211> 10 
<212> PRT 

<213> Arthrobacter ramosus 



<400> 8 

Asp Thr Leu Ser Gly Val Phe His Gly Pro 
15 10 



<210> 9 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 



<400> 9 

lie Asp Gly Val Tyr His Ala Pro Asn Gly 
15 10 



<210> 10 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 



<400> 10 

lie Asp Gly Val Tyr His Ala Pro Tyr Gly 
15 10 
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